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If you are interested in increasing your Radio & TV Service 
business and profits 10% or more call the 
Raytheon Tube Distributor in your area right now. 


Ask him co tell you how the Raytheon Bond gives you a national 
backing of your 90 day guarantee, 
increases customer confidence in you and your shop. 


Ask him to show you the many free business builders — Creed 
Displays, Decals, Certificate, Identification Cards, ad mats, etc. — 
that Raytheon makes available to you to help you 

tell your customers and prospects you're ‘‘Bonded”’. 


Ask him about the Raytheon national advertising that makes it easy 
for you to get more business and then ask him if you can 

qualify for this exclusive Raytheon business builder. If you can, 

it costs you nothing — it's Raytheon's investment in your future. 


“Recent surveys prove the Raytheon Bonded Program improves business by 
att ee &, ot least 10 per cent 
yu 


RAYTHEON MANUFACTURING COMPANY 


Newton, Mass Chicago Atlanta, Ga. + Leos Angeles, Calif 
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BE A RADIO-TELEVISION TECHNICIAN 


America’s Fast Growing Industry 
Offers You a Bright Future 


f 


J. £. SMITH, President, 
Netional Radio institute, 
has trained more for 
Radio-Tele any 
other man Y ear 


| Trained These Men 


Extra Money in Spare Time 
“Four montt after enr ng 
averaged $10 to servic 
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vision thar 
Our 40th 


>a week 
yw have 


am 


Chief sea pp with h Lorge Shop 


a year | 


TELEVISION is Ma ing 


in, Radio, even without Television is bigger 
than e ilhon home and 
radios and Radio Broadcasting 
Stations give interesting jobs to service 
technicians, operators, engineers. NOW 
ADD TELEVISION. 25 million TV 
homes and the growing rapidly 
200 Television on the ai 
hundreds more under construction 
Color Televi to be 
All this adds 
@ bright future 


Video Controt Engineer 
position with V 
ideo control engineer 
R¢ A color project. |! 
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You Practice Broadcasting-Servicing 
with Kits of Parts | Send 


akes the place of practica y D 


training | t 


| experience. That's 
learning by DOING traming ine a 
ts of parts you use to build equipment and get 
circuits common to both Radio and Tele 
s the low power Broad 


asec) 


0 ourse. Also 

is modern Radio 
you build as part of my 
Servicing Course. My free 
book tells about other 
equipment you build. Mail 
coupon. All equipment is 
yours to keep 


AVAILABLE TO 


VETERANS 


UNDER Gi BILLS 
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America’s Fast Growing Industry Offers You 
GOOD PAY - BRIGHT FUTURE - SECURITY 


opportunity is the 
COMBINATION for 

wivancement. When 
the trained man 


Training PLUS lessons 
PERFECT 
job 
times are good 
makes the BETTER PAY 
PROMOTED. Wher jobs are scarce 
the trained man enjoys GREATER 
SECURITY N ing 
help assure family 
more of the 


Start Seon to Make $10, $15 
a — Extra Fixing Sets what my 


An im of my Radio- ing. It 
Television training is that you can your 
start to in fast. | start sending vision 
ts that show you 
ou enroll to 


illustrated give you bask 
principles you need, and my skillfully 
developed kits of parts “bring to 
life’ things you learn from the lessons 


Find Out About This Tested Way 
te Better Pay — Mail Coupon 


Without obligating you in any way 
I'll send an Actual Lesson to prove 
that my training is practical, thor 
ough My 64 page book How to be 
in Radio T elevision 
graduates are doing 
gives important facts about 
pportunities in Radio-Tel 
about kita | furnish for 
You don't have 
e up your job t 
You learn at home 
spare time on terms as low @ 
mth. Many of my graduate 
tal cost of my 

week Mail 

MITH 


security 


gets 


can 


a Success shows 
earn 
tant benefit 
cash tell 


you special book practical experience 
leave home or gi 

with parts I NRI course 
yver and correct 
make money 


im spare 


troubles ip i 
fixing neightx wt Lime 
while training. Many NRI students 
make $10, $15 a week extra this way 
My training is practical 

You benefit by my 40 year 
at home 


complete 
experi 
My well 


ence training men 


g MR. J. E. SMITH, President, Dept. SFE 
;' Nattenat Radio a peer Washington 9, 0. C 
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COVER PHOTO: Les Angeles Air- 
ways, a helicopter feeder line, coor- 
dinates its many operations with split. 
second timing by welae ower 
radio in its heliports and h: 
(Ektachrome by Peter J. Same 
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Work with and keep all of this practical, 
commercial type equipment 


DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicage 41, Il). Dept. RN-44 


’ \\ | would like complete fects including “89 Weys te EARN MONEY in 
Sa Television Radio-Electronics.”” 


DEVRY TECHNICAL INSTITUTE 


DEFOREST’S TRAINING, INC. Tone ___State 


CHICAGO 41. ILLINO! D.T.1's training is aeveileble in Canada. 
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Here is everything anyone — distributor... dealer... 


serviceman ~ could ask for in rotors... all inthe ONE line 
... the CDR ROTOR LINE! A model for every need... ALL 
FIELD TESTED AND PROVEN to be dependable and 


superior in every respect! 


HoLold, for you to millions every week 


with regular announcements in every leading 
rotor market across the nation. 


CORNELL-DUBILIER tHe RADIART corr. 


SOUTH PLAINFIELD, N. J. ® CLEVELAND 13, OHIO 
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Here’s a NEW 
Way to Reach 
the Top in 


TV SERVICING | 


be 


“a 


All-practice method— 
professional techniques, 
skhilis, knowledge of 


circuits, ete. 


Includes 17° picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 
know basic Radio-Television principles but lack experience 
NRIs new Professional Television Servicing course can train you 
to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 


this training in detail 


LEARN-BY-DOING “ALL THE WAY” 
This is 100°, learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice You learn how experts diagnose IV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 


and fixing innumerable TV receiver troubles 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, etc. There isn't 
room on this or even several pages of this magazine to list all 


the servicing experience you get. 
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SERVICE MANAGER 


THF AND COLOR TY MAKING NEW BOOM 
Installing front-end channel selector strips in modern ULNE-V HI 
Television receivers and learning LHF servicing problems and 
their solution is part of the practice you get if you live in a UIE 
area. To cash in on the coming color TV boom you'll need the 


kind of knowledge and experience which this training gives 


GET DETAILS OF NEW COURSE FREE 
Once again—if you want to go places in TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Pelevision Servicing. See pactures of 
equipment supplied, read what you 
practice Judge for yourself whether 
this training will further your am- 
bition to reach the top in TV serv- 
iomg. We believe it will, We he 
lieve many of tomorrow's top TY 
servicemen will be graduates of this 
training Mailing the coupon im 


volves no obligation 
National Radio Institute, Dept. 5FET 


16th and U Sts... N.W., Washington 9, D.C. 


Please send my FREF copy of “Tow to Reach the Pop 


in TV Servicing.” | understand no salesman will call, 


Name 
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New, Better Way to 
Stock, Sell and Service 
PHONO-CARTRIDGE 
REPLACEMENTS 


For greater protection and conveni- 
ence, E-V replacement phono-car- 
tridges now come in new individual 
sealed-in-plastic Blister-Paks— 
each with full model identification, 
interchangeability chart and in- 
structions. This exclusive advance- 
ment in packaging makes it simpler 
to carry and sell phono cartridge 
replacements on service calls. 


New E-V Model 47 Dual-Slide 
Cartridge for 78, 33s, 45 RPM 


New idea in replacement phono-cartridges! 
The dual-slide, dual-needie Model 47 en- 
ables you to replace hundreds of different 
specialized types with a single general- 
purpose cartridge. List Price: $9.00 


FREE NEW HANDY 


INTERCHANGEABILITY 
GUIDE 


Tella at a glance 
exact E-V replace- 
ment model for 
every popular crye- 
tal and ceramic 
phono-cartridge. 
Get it now from 
your E-V Distrib- 
utor or write tf 
Electro- Voice. 


EledtioYores 


O-°VOICE. ING BUCHANAN, MICH 


Foo thee RECORD. 


RADAR AND NAVIGATIONAL AIDS 


EW, and many times startling, ap- 

plications for electronics are becom- 
ing daily headlines as this industry 
continues its more-than-rapid develop- 
ment of color television, Communica- 
tions, industrial electronics, and im- 
proved navigational aids 

tadar devices of all shapes and 
sizes are finding new applications al- 
most every week, Mobile radar is a 
fast-growing nemesis to the speedster 
on the highways, and many small com- 
munities as well as the large cities are 
installing these compact equipments 
in great quantity. The familiar road- 
signs, “Policed By Radar,” are now 
fact.—not an oft-tried fake warning as 
many were in the past 

A month never passes without an 
opportunity to witness or to otherwise 
learn of some development in each of 
these specific fields. But it is unusual 
to find several major developments in 
one particular facet of electronics——an- 
nounced simultaneously 

Just a few weeks ago, and within a 
period of a few hours, came the news 
of three new electronic devices de- 
signed to aid aircraft pilots, to elim- 
inate and sharply reduce traffic delays, 
and to provide greater safety to pas- 
sengers flying the airways 

A new and compact navigational aid 
called “Tacan,” announced by /. T. 
T., provides an accurate and continu- 
ous bearing of the pilot’s position to 
within one degree. Distance, as well 
as direction of flight relative to a fixed 
ground station, is provided automati 
cally and with extreme accuracy. The 
unit occupies approximately 1000 cubic 
inches which is several times smaller 
than that required to mount previous 
units. The range of the new system is 
classified and, as a result, the unit is 
identified as a short-range navigation- 
al aid. “Tacan” is said to provide a 
distance accuracy of one-fifth mile and 
an azimuth bearing accuracy to within 
ore degree 

This new equipment was designed at 
the Federal Telecommunications Lab- 
oratories in Nutley, New Jersey, and, 
according to the announcement, ac- 
cepted by the U. S. Air Force as well 
as the Naval Air Corps. The system 
meets the requirements for interserv 
ice standardization, it is said 

One of the most common flight haz- 
ards of aircraft has been overcome to 
a great extent as the result of a new 
airborne radar device which is quite 
similar to ones used by the military 
This perfected instrument shows, on 


its screen, a picture that reveals 
“fronts” and thunder many 
miles ahead. Dangerous turbulence, 
present in those areas, is bypassed by 
the pilot. The device supplies informa- 
tion on the distance and the location 
of the “weather” as well as the sever- 
ity or intensity of a storm center 

Another application for this compact 
device is its ability to scan an area 
below and ahead of an aircraft to re- 
veal mountain peaks, lakes, ships at 
sea, and cities. This performance is 
selected by the pilot by simply flick- 
ing a switch 

One of the major traffic problems of 
our ever-expanding commercial air- 
lines has, or will soon be licked, by a 
new long-range radar device designed 
to reduce or to end traffic delays by 
cramming more airplanes into a lim- 
ited area without danger to life, limb 
or property. This new powerful radar 
borrowed from the Air Force, is being 
tested in the busy New York area. It 
will provide data that can offset de- 
lays in landings and take-offs 

An airplane cruising at 300 mph 
(under present regulations) must have 
30 clear miles in front and 30 clear 
miles to the rear at its altitude for 
safety. The new radar equipment (of 
much greater range) is able to show 
on its screen, all airplanes in a large 
area. The flight controllers are now 
able to narrow the safe separation to 
from 3 to 5 miles at any given altitude 
Heretofore, planes were picked up via 
short-range radar when they reached 
a point about 30 miles from the air- 
port and received their landing in- 
structions. The long-range radar screen 
now shows these aircraft clearly at a 
distance up to 100 mile 

This development is sure to be wide 
ly heralded by 
533,000 flights (1954) made by the air 
lines——many of them stacked up’ 
waiting to land, or others sitting in a 
parked plane on the ramp cursing heat 
in the aircraft as it sits under a broil- 
ing sun 

Our own experiences of delays last 
year would be estimated at a total of 
approximately 5 per-cent of total flight 
time. This figures about 5 hours of 
delays in 1954 alone And our expe 
rience, shared by millions, totals to a 
lot of wasted time that can be saved 
by the new long-range radar 

These developments, we think, typi- 
fy the ever-increasing value of elec- 
tronics to our way of life in these 
United States Oo. R 
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|Super-Value —<-eiic0 
Knight 
Push-Button Tape Recorder 


A best buy in recorders! Five 
push-buttons select all operat 
ing functions: fast forward, play 
back, stop, record and fast 
reverse. Takes up to 7° reels 


oval speaker 


Two-speed dual-track for wide 
range of recording times. At 

WAS $97.45 3.75" per second, 7° reel records 

for | hour — and additional hour 

NOW ONLY 5gg%5 on second half of tape; at 7.5 

per second, records ‘44 hour con 

tinuously, 1 hour overall. 7” reel rewinds in 3 minutes. Respons 
t db from 75-8500 cps at 7.5” speed; 80-6000 cps at 3.75" speed 
Efficient erase system; “lock” prevents accidental erase. Features 
two neon recording level indicators, 2-watt built-in amplifier; 5 x 7 
Records from mike, radio, tuner or phono. Handsome 
2-tone portable case, 14 x 12 x 9°. Complete with mike, take-up reel 
and 600-ft. roll of tape. For 110-120 v., 60 cycles AC. U.L. Approved 
Shpg. wt., 29 Ibs. 96 RX 675. Only $89.95 


FREE! Tape Carrying Case Worth $5.95 with 
Purchase of 10 Reels of Quality Knight Tape 
$24.85 Buy ten 1200-ft. reels of this top 
VALUE quality recording tape and get thé 
ONLY carrying case FREE! Knight tape 
meets the most critical professional 

31g°° requirements 
Noted for noise-free reproduction 
and uniform response. 4 ° wide, acetate plasti 
base with red oxide coating mirror-polished for 
high frequency response and minimum wear on 
recording heads. Splice-free type “A inside 


coated) tape on 7° plastic reel. Ten reels with 


carrying case. 13'4 Ibs.96RX 8636. 0n/y $18.90 


yet costes far less 


Knight 
Preamp-Equalizer 


ONLY Reduced from $36.95 
Control unit for any 
$325 basic Hi-Fi amplifier 
Response 1 db, 30 

10,000 eps $ ord 
4 inputs: mag 

tuner or crystal 
phono, tape, microphon 
put, 2.5 volts, hum 65 db 
lg x 11M x 54" 


93 SX 315. Only 


Super-Thin Portable Radio 
ONLY 


ition r 
Reduced from regular poem be 


$14.95 price. Top 
$3295 value ina fine battery 

operated personal 
portable, hardly thicker than a 
book. Advanced superhet cir 
stures low-drain tubes for 
100 hours of battery life. In 


compe neator 
netic phono 


oul 


7 ibs 


$32.95 


cult fe 


cludes built-in loopstick an 
tenna, PM speaker, easy-tuning 
thumbwheel controls, AVC. Red 
6x9x 2\4". With 
tubes (less batteries). 4 lbs 

94 S$ 400. Only $12.95 
60 3 651. Battery Kit. Only $2.40 


807 Tube Valve! 


OMY Brand-new, famous 
‘ 9% name JAN - surplus 
\ transmitting tube. 5 
prong base 6.3. fil. ; max 
plate v. (CW) 750, max 
plate curr. (CW) 100 me 
58 E 403. Only 996 


plastic case 


Bargain 8-Blade Solingen Steel Knife 


OmMLY 
$595 8 blades of finest Solingen Steel. 
Includes 2% blade: 2” blade; 
‘ screwdriver-bottle opener-wire scraper; Phillips screw 
“> driver; reamer; can opener, 3° saw; with 
Ls spring-return handles. Highly polished blades; with 
belt loop; army-type red molded sides. A great value 
46 N 381. Only $5.95 


Famous Swiss-satyle knife with 


aciesors 
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from ALLIE D’S 


latest Free Supplement 


New Low-Cost Knight Geiger Counter Kit 
ONLY 


$3995 


Get started in uranium prospecting now 
with this extremely sensitive instrument 
omparable to costly equipment, yet 
easy to build at only a fraction of the price 
Just turn it on, flip the high-voltage awitch and 
listen to the clicks in the headphone when you 
hit a radioactive Uses low-cost long-life 
Kit includes all parts, tube, carrying 
with handle, 2244 and 144 volt batteries, 
radioactive sample and headphone Complete 
instructions for quick assembly. 144 Ibs 


83 5 242. Unly 
Bargain Knight VFO Kit 


ony $2950 


sy 


source 
batteries 
cam 


$19.95 
Knight In-Line Antenna Kit 


to cone. 
Complet« 


a with built-in 
e, voltage re gulated 
@ power supply 
—_ * 


. k 
struct 


Easy 


Calibrated for to Install 


RO. 40. YO. 15. 11 { 
output on 80 and cludes 


‘omplete quality VHF kit in 
efficient in-line antenna 
high >it. mast mount; 75 teet 
good oscillator keying of 500-ohm trai line; five 3 

for fast break-in standoff insulators. Antenna 
suppression plenty of separate folded dipole for 
vermer drive, only and high bands, r 
Includes all parts, for high gam on all 
EKlements are 


and 10 meters 
40 meters. Fe 
stability 


atures: very bane 
charactertat« 
TVI 
bandspread 
5! x6Ox«5 


has 
low flectors 
channels 
seamless alu 


10 Ibs 


and full instructions 
Shpg. wt + Lbs 


83 $725. On 


tubes, case 
minum tubing 


92 CX 041. Only 
Pet Drill Kit Buy! 


$29.50 $6.95 


Famous Multitester Value 


Regularly 
$16.87 


NOW 
ONLY 


14° let 
\ YONG 


value 34 
shop or home 
grinds, drills 
,° drill with 
full load apeed 
ber backing pad 


onty 944% 


Reduced from $17.95. |! 
name 2Z2-range volt 
millhammeter. Tops for 
ranges ) 


mous Derrific piece kit for 
use. Polishes, 
sands. Includes 
}-jaw hand chuck 


900 rpm 


ohm 
radio 
servicing. LX 
250, 500 and 2500 volte. Af 
output voltage 0-10, 100 
and 1000 volts. DC current steel bits, lamb’'s 
10, 100 ma; 0-1 and 10 amps lishing bonnet, buffing din 
Resistance: 0-500, 100,000 * neh stand, 12 diacs 
ohmea; 0-1 meg. Decibels 8 to side handle, 6-piece adapter set, 
Large 3° D’Arsonval meter, grinding wheel; all in heavy 
2% accuracy. 444" « 8 x steel kit box; with rack for 
With battery and instructions drills, For 110-120 v, AC or DC 
Shpg. wt Ibe Wt... 6 Ibe 

64 F 393. On $14.95 46 N 2869. Only 


rub 
paint mixer, 7 
wool 


carbon 
abrasive 


+ OD 


$14.95 
See Our 308-Page Catalog for Everything in Electronics 
Alway a | 


world's 


s refer to your ALLIED Catalog for the 
largest stocks of tubes 
test Hi-Fi equipment 
Amateur gear, builders’ kits, industrial appa 
ratus, etc. If you haven't it, ask for FREE copy 


parts tools 


instruments recorders 


alee inaiienteieiatanieaietiedadentien 


ALLIED RADIO CORP., Dept. 1-F-5 
100 N. Western Ave., Chicago 80, Ill, 
["] Send FREE ALLIED Supplement No. 148 

[ ] Send FREE 308 Page 1955 Catalog 
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Depend on the COMPLETE line of ROHN 
“SUPERIOR DESIGN” towers and accessories 


SSS a Ua) ey vi Tait) GREATER EASE IN HANDLING 


3 added towers to solve ALL your needs 


Fulfills 75% 
tower needs - 
sturdy —yet costs less 


well known Rohn No 


trial inscallatior 
tion requirements 


models, Se//-supportin 
or guyed (0 12071 


izes “Magn 


galvanized coating. Depenc 


Rohn No. 6 Tower 

signed to ‘stand up’ for 
to the ngors 
climanuc condinons 


6 tower 


“All-Purpose” tower 


mm, communi 
eliminates 
stocking many different to 
fo su st 
Easy to climb 
for fast, efficient servicing. Uul 
Triangle’ whict 
sures far greater strength and 
stability. Permanent hot ve: 


wer 


ped 
abil 
ity — a feature customers ck 
mand — is assured with the 

fe 
years 
of weather and 


1 Nad 


, 


of your general 
8 Structurally as 
than the 
10 Tow- “ 


er. Ideal for home and indus- 


. vs 


n 300% or more! 


Popular PT-48 has almost $0 


Triangle 


20” package’ "Mag 
sen is rr to 4 pyftar 

< 19 
decreasing size upward 


using a wK 
si ely 


trarispx 
ping costs. Galvanized through 
Available in heights of 24, 32, 
48. 50 and 64 feet! 


Both Towers Feature 


HOT-DIPPED GALVANIZING 


ot for Rohn Towers 


Package Tower 


“Space Saver’ — cuts storage space 


sturdy tower within a mpact & x 


id shape 
base with progres- 
creases your overhead easy to or TV tower that 
wt and assemble — cuts si 
mut of weather and 


no. 


tower 


Heights up to 200’ of 
more when guyed 


f 


Self-supporting up to 
60 


Scurdy communication 

stands 
stresses 
clamatc 
condiaons will with- 
stand heavy wind and 

e loading Heavy 
gauge tubular steel 
electrically welded 
throughout Weather 
resistant, non-corrosive 
double coaung provides 
durable finish. All sec- 
tions in 10° lengths 
Only 2-4 manhours re- 
quired for installing 50° 
tower 


up to aii the 


e ee 


ROHN 
Fold-over tower 


experimenters, TV service depart- 
s kit with 
smple 


a casy to 


_ ROHN 
* Telescoping 
Masts 


Heavy-duty hot-dipped galvan- 
ized steel cubing and rigid joints 
give extraordinary strength. 
Quick installation mast at- 
tached to base —antenna fixed, 
then mast hoisted quickly to 
desired height. Unlizes spe ial 
clamp and guy ting arrange- 
ment. Flanged interior section, 
crimped exterior section gives 
mast stability that can ¢ be beat 
Complete with guy rings and 
necessary ere on parts. In 20, 


| 
40, 40 and 50 ft. sizes. Bases 
and ground 


nts available 


and a complete line of ROHN accessories —all galvanized 


je. 


Heavy duty for quick, secure 
mounting of tower to top of peak 
root, Flanges hinged, fastened to 
roof with 2 lag screws in each 
flange. 


PEAK and 
WALL 
MOUNTS 


For mounting of mast or pole to 
roof or wall. Heavy-duty steel, 
Variable sizes. Models for most 
every 


For complete enone | nod 
see your authorized oho k 
sentative or Distributor; or write 


or wire direct, 


MOUNT 


For all types flat surfaces. 3-1" 
solid steel projections permit first 
section of tower to be mounted 
directly on roof mount by insert- 
ing usual %” bolts, 


\ 

\\) DRIVE-IN 
ve | BASE 

Set on top of ground... 3-4’ 
drive rods driven through base 
into ground. First tower section 


secured to rods with single bolt 
in each leg. Instant erection. 


= es, 
epre- 


ty 


Complete line of telescoping mast 
bases for every requirement, ac 

commodating masts from 1-24" 

diameter, Also available—drive- 
in mast bases. 


Perfect answer for television serv- 
icing, ey | and mepeee. ary | 
one of the finest of its kind i 
economy price range. 


Designed and Manufactured Exclusively by 


Manufacturing Company 


116 Limestone, Bellevue Peoria, Illinois 


’'N TV 
TUBING 


Heavy-duty, hot-dipped galvan- 
ized steel tubing. Machined to 
perfection. Extra sturdy joints 
slotted for full, perfect coupling. 


ALSO AVAILABLE 


Rotator posts for mounting rotas 
tor to tower; House Brackets; 
Guying Brackets; UHF Side Arm 
Mounts; Mounts for Additional 
Antennae on a Tower; Erection 
Fixtures; mena Say Rings; Installation 
Accessories; and dozens of other 
items! 
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National Schools brings you a new dimension in training 
for TELEVISION -RADIO-ELECTRONICS 


YOU CAN LEARN BY HOME STUDY, iF — 
—you are ambitious to increase your earning power. 
—you want to broaden your knowledge and skill. 
—you choose the school with the most complete training 

and service. 

50 Years of Successful Training 

National Schools has been training men for success since 1905 
Our graduates are located around the globe, in good-paying jobs 
in servicing, installation and manufacturing in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of success 


What This New Dimension in Home Study Means to You 
As a National Schools student, with Shop Method Home Training, 
you master all phases of the industry TV, Radio, Electronk 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition 
Because National Schools’ world headquarters are in Los Angeles 
“capital city’’ of TV-Radio-Electronics—our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to-the-minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education 


Your Course Includes Valuable Units 
We send you important equipment, including a commercial, pro- 


June, 1955 


fessional Multitester 
Signal Generator, Continuity Checker 
Wave and Standard Broadcast Superhet Receiver 
Mail Coupon for Complete Information 
Get these two free books about this new 
dimension in Home Training. A compre 
hensive, illustrated fact-book and a 
sample Schools lesson. No 
obligation © mail coupon today 
MATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SHICE 1905 
Los Angeles 37, Calif Chicago: 323 W. Polk St 
in Coneda, 611 W. Hastings $1., Vancouver, 8.C 


MAIL NOW TO OFFICE NEAREST YOU! 
(mail in envelope or poste on posta! cord) 
NATIONAL SCHOOLS, Dept. RH-65 


4000 &. FIGUEROA STREET or 323 W. POLK STREET 
LOS ANGELES 37, CALIF., CHICAGO 7, ILL. 


Rush Free Boox,’’ Your Future in Radio-TV-Electronics 
and Feee Lesson. No obligation, no salesman will call 


National 


NAME BIRTHDAY 19 


ADDRESS 


cITy ZONE STATE 


Check if interested ONLY in Resident Training of Los Angeles 
VETERANS, Give dote of discherge 


plus parts to build Receivers, Oscillator 
other units, and Short 


— 
= 


Let Satisfied Customers... 


Build Repeat Sales 


? 


“SHILCO. 


RECEIVING 
TUBES 


p H I L Cc oO ' Unexcelied research plus better materials and 

__ advanced production methods make Philco receiv - 

ELECTRONIC TUBES ing tubes leaders in the field... assure top per- 

formance... build complete customer satisfac- 
tion and repeat sales for you! 


Advanced Philco engineering and production methods insure mechanical and electrical superi- 
ority, uniform operation and trouble-free performance. Rigid quality control, exhaustive tests and 
extensive performance checks guarantee that every Philco tube you install is right and ready for sale. 


Philco. Receiving Tubes Improve the Performance 
of any Radio or TV Receiver 


Built-in Philco quality is the reason why. Now you can eliminate costly call backs and build solid 
fucure business chat means greater profit. 


Millions of Philco set owners and millions of owners of other make receivers demand the full 
measure of performance that Philco tubes provide. Scock che Philco line of conveniently packaged 
tubes chat assure you this ready-made market. Call your Philco Distributor today. 


yen PHILCO CORPORATION 
ame Accessory Division 


anv ty on Philadelphia 34, Pa, 


Hundreds of thousands of telephone conversations or 
hundreds of television programs may one day travel together 
from city to city through round waveguides—hollow pipes— 


pioneered at Bell Telephone Laboratories. 


Round waveguides offer tremendous possibilities in the 


. 
, bpes endless search for new ways to send many voices great dis- 


tances, simultaneously, and at low cost. Today, Bell Labora- 


tories developments such as radio relay, coaxial cable and 


O multivoice wire circuits are ample for America’s needs. But 


tomorrow's demands may well call for the even greater 


capacity of round waveguides. 


Unlike wires or coaxial, these pipes have the unique 
Progress property of diminishing power losses as frequencies rise. 
This means that higher frequencies can be used. As the 
frequency band widens, it makes room for many more voices 
and television prograrns. And the voices will be true, the 
pictures faithfully transmitted. 


These studies illustrate once more how Bell Telephone 
Laboratories scientists look ahead. They make sure that 
America’s telephone service will always meet America’s 


needs, at the lowest possible cost, 


New type of waveguide pipe formed of 
tightly wound insulated wire trans 
mits better around corners than 


solid wall pipes 


New type waveguide ix bent on 

wooden forme for study of effect 
Testing round waveguides at Bell Telephone Laboratories, Holmdel, New Jersey. of curvature on transmission, The 
Unlike coaxial cable, waveguides have no central conductor. Theoretically, waveguide itself is here covered 
voice-capacity is much greater than in coaxial cable, with a protective coating 


Bell Telephone Laboratories 


\s »y 
ans Improving America’s telephone service provides careers for creative men in scientific and technical fields, 
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G-C VINYLITE 
CEMENT 


eat adhe 


No. 58-2 WET $0.39 


eee eee 


G-C SCREW TYPE 
TERMINAL STRIPS 


Has 6 contacts, others with 2-10 


No. 1776 WET $0.21 


tt ha 
G-C DANDY LITE 
TESTER 


Heavy duty; 6OV AC, 90-550 V 
AC.0C 


No. 8585 WET $0.75 


G-C “TUX” TOOL 
KIT 


Carry al! needed tool 


<< 


G-C LACQUER 


C7 
G-C PLI-O-BOND 
THINWER TEST PRODS homered SPADE vy 


"5 all type Excellent for high voltag ng to anyth Red fits all banana 


No. 29-2 NET $0.33 Wo. 5045 WET $0.30 Mo. 43-2 WET $0.39 Wo. 7712 MET $0.11 


G-C GRAFOLINE 


Lubricant for metailc contact 


No. 120-2 NET $0.39 


GENERAL 


G-C LOW-LOSS G-C INSULATED G-C INSULATED 


BANANA PLUG 
No. 8994 “NET $0. 21 


G-C SOLDERING G-C SPEAKER CONE G-C KRYSTAL KOAT G-C RADIO 
PASTE RECONDITIONER LACQUER FRICTION TAPE ‘ 


High-quality nor juvenates dried out cone beautiful patter A 


No. 1207 NET $0.27 No. 25-8 WET $0.60 No. 63-2 NET $0.39 Ho. 870 NET $0.39 


tsk For These 4 
Aj 


RADIO-TV 
SERVICE AIDS 
at Your Jobber  rwxnsu sim 


Mo. 5205 WET $4.95 


CEMENT 


Contains complete 
assortment of knob set 
cabinet, wood and 
sheet metal screws, nuts 
lock washers, lugs 


clamps, cotters, etc 


G-C “HI-VOLT” 
SAFETY PROBE 


Neon glow for all high volt test 


G-C 300-OHM LINE 
TUBING 


Protects, waterproolsiead inline 


G-C RADIO-TV HARDWARE LAB 


Contains 20 assorted jars 


No. 6601 NET $10.20 


G-C UTILITY BOX 


pacious, handy. all steel box 


No. 4003 NET $1.47 


No. 8943 WET $2.37 Wo. 8836 WET $1.65 No. 625 WET $0.66 


re 


6- SPEEDEX 
FUSE PULLERS 


Handy, sate for '\”.' 9" dia. fuses 


Mo. 5525 WET $0.42 


tuations Bese GZ@ SPECIALS OF THE MONTH 


, a. 


sm 
ay) 


au Pet 7 } 
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G-C SPRA-KLEEN 


Power spray contact cleaner 


No. 8666 NET $1.00 


G-C RADIO-TV G-C SPEEDEX 
SERVICE CEMENT WIRE STRIPPER 


Famed high grade adhesive Automatic, delayed actionreturn 


No. 30-2 WET $0.39 No. 766 WET $4.95 


G-C KOLOID 
ACRYLIC SPRAY 


Protects insulates, prevents rust 


No. 8665 NET $1.19 


FREE! Postcard brings 
your big G-C Catalog 


om DELUXE CHIMNEY MOUNT 


ak. oe 


TELCO 6-PACK 
LIGHTNING 
ARRESTORS 


TELCO 10-PACK 
ANTENNA 
KLIPS 


G-C REAR 
SPEAKER 
KIT 


=" 


No. 9180 NET $2.70 


No. 8642-6P 
Pack of 6 
NET $2.25 


No. 9015-X 
Bag of 10 
NET $1.17 


NET $1.11 


3 =a wh \ 
Ison 


\ eonteny Coen! Aanivortay 
fanerac! wns ComPaeY (4 


“« 
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GENERAL CEMENT MFG. CO. 


904 TAYLOR AVENUE + ROCKFORD, ILLINOIS 


LG) 


PATENT NO. 2,701,308 


(Win, A 1956 CADILLAC! 


KAY-TOWNES Arnounces 


tute GOLDEN HARVEST ap-out design for 
CAMPAIGN 


AND A 


lete, LINE OF ALL CHANNEL 
CONICAL & YAGI ANTENNAS 


Deolen - Distributor Contest 


BEGINS JUNE I—CLOSES NOV. 30 CONTEST DEPARTMENT 


KAY-TOWNES ANTENNA CO. 
‘ P. O. BOX 593 . ROME, GEORGIA 
Priges sete Gentlemen 
Please send me rules of the Golden Harvest Dealer -Distributor 


contest and additional information in regard to the complete line 


of Yagi and Conical television antennas 


NAME 


ADDRESS 


CITY 


NEW 


TRIAD CATALOGS 


GENERAL CATALOG TR-55 


listing 84 new items 


en 


TV-GUIDE TV-155 


giving latest recommendations 
on correct television replacements 


“eee eeeeeeeevr eevee ereereer eee 


Contact your local 
distributor for these 2 new 
catalogs or write 


4055 Redwood Ave. + Venice, Calif. 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS’ 
WASHINGTON EDITOR 


| THAT AWESOME TERM ‘FREEZE’ 


flashed across the Washington scene a 
few weeks ago when the Commission's 
top trio, Broadcast Bureau Chief Cur 
tis B. Plummer; Chief Engineer Ed- 
ward W. Allen, Jr.; and Chief Ac- 
countant William J. Norfleet, issued 
an interoffice memo calling for a chill 
period, until the Commission could 
make up its mind as to what to do 
about the ultra-highs 

Technically, the interim cooling-off 
period was described as applying only 
to those very-high applications in 
cities within 50 miles of an ultra-high 
community 

The memo noted that the Commis- 
sion has viewed with some con- 
cern the status of the u.h.f 
The problems, 
stemmed from the inability of 
u.h.f, to meet v.h.f. competition pri- 
marily because of lesser coverage, lack 
of u.h.f and insufficient or inade- 
quate programming.” 

Pointing out that the Commission is 
now concerned with the varied difficul- 
ties facing the higher-band stations, 
insofar as these problems obstruct offi- 
cial action to provide a nationwide 
service, the broadcast experts said 
that a study should now be undertaken 
to determine whether the current rules 
and policies are serving to promote 
the broad objectives of the FCC. Ac- 
cordingly, while such a study is un- 
derway, it was explained, any “. . « ad- 
ditional v.h.f. authorizations in u.h.f 
would only serve to aggravate 
the situation and would make more 
difficult any subsequent revision in 
rules and policies that might be neces- 
sary.” 

Therefore, continued the government 
spokesmen, the Commission has 
concluded that until further notice, re- 
quests for TV authorizations on chan- 
nels 2 to 13 will be considered in ac- 
cordance with the following pro- 
cedure 


television 


service.’ they felt, 


sets 


areas 


“Applications pending and filed 
for permits to construct new television 
stations will not be acted on 
where the vhf. transmitter or the 
principal community to be served is 
located within 50 miles of anothet 
community in which a uf. station 
has been authorized ” 

In addition, it was also said, no ac- 
tion would be taken where the prob- 
lems of increased radiated power, in- 


creased antenna height, or antenna 


movement in the direction of the u.h-f 
community were involved 

The temporary shutdown edict was 
followed by a formal report to the 
Senate Interstate and Foreign Com- 
merce Committee, in which the Com- 
mission bluntly told the Senators that 
the “ failure of u.h.f. to become in- 
tegrated with the v.h.f. band is mani- 
fested by the fact that of the 318 u.hf 
stations authorized only one-third 
are presently in operation. Many 
authorized were never actually con- 
structed And the financial out- 
look for a number of the operating 
u.h.f. stations is by no means bright.’ 

Agreeing with the conclusions 
reached in both the Plotkin and Jones 
reports that the “ only practicable 
course of action lies in doing what 
is possible to promote the present allo- 
cation plan utilizing both v.hf. and 
u.h.f. channels,” the Commission said 
that the addition of substantial 
new v.h.f. space or the movement of 
all television stations to u.h.f. would 
involve such tremendous dislocation of 
existing operations and have 
severe impact on millions of 
that such action should be considered 
as a possible alternative only if Con- 
gress itself were to determine that the 
long-run benefits to the public required 
adoption of such drastic remedies 

Reporting on the possibilities of se- 
lective de-intermixture, which might 
provide for a more balanced competi- 
tion, while “ at the same time 
strengthening u.h.f. generally by in- 
creasing the number of 
permanent u.h.f. stability " the 
Commission said that it is studying 
such a plan. (After this statement 
was made, the Commission announced 
that it had issued a ruling asking for 
comments on demixing in some states 
See detailed report on notice 
later in this column.) 

The statement to Congress also con 
tained some pertinent figures on the 
number of sets now in operation. Only 
5,000,000 of the 35,000,000 TV receiv- 
ers around, it was u.h.f.- 
equipped, and less than 20 per-cent of 
the chassis now being produced are all- 
channel models 

“It may well be,” explained the 
Commissioners, “that this lack of u.h.f 
receiving equipment, as well as the 
delay in developing high-power trans- 
mitting equipment been the most 
important single factors in the rela 


such a 
viewers, 


‘islands’ of 


demix 


noted, are 


have 
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A must for after-dark TV servicing ( 


GESERWSPOT Yee 


@ FIND HOUSE NUMBERS! 
@ READ STREET SIGNS! 
@ CHECK OUTDOOR ANTENNAS! 


* * * 


Plugs into the lighter socket on your dash. 
Pre-focussed beam carries mile. 
Compact, weighs only 6 oz., 12-ft. cord. 


Manufactured by General Electric, 
world leader in lamps. 


yy 
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Get your SERVI-SPOT from your G-E tube 
distributor! General Electric Company, 
Tube Department, Schenectady 5, N. Y 


sf ~ * 
Now G-E SERVICE-DESIGNED TUBES 


are available in 14 popular types 
Ask your G-E tube distributor for them! 


tive backwardness of 
# ment 

The Commission's chill proposal and 

request to engage in an « ill study 

: of the high-low problem w assailed 

HI-Fi speaker-equipment cabinets by the Interstate Committee's chair- 

man, Senator Warren G. Magnuson 

| Such a freeze, he felt, would creat 

KI TS b quite a furore in Congress. He be 

y lieved that most of the major difficul 

e ties could be overcome without any 

Cc a b ‘ rn a r t , authorization stoppage. The failure of 

the Commission to provide immediate 

help would, in the Senator's opinion 

actually irritate the situation and 

serve to “ soak the American house- 


holder 


be your own audio engineer... 


ACOUSTICALLY ENGINEERED - ASSEMBLED WITH ONLY A SCREWDRIVER! 


Model 80 has lift lid, removeable ponels 
Bors reflex tuned for 12° or 15” speokers A_ SPECTACULAR NEW DEVELOP. 
Overall dimensions: 334 "H, 23° W, 16°D MENT providing for the remote con- 
PASO tuner section, inside: 20°H, 2144" W trol by radar and radio, of jet fighte: 
154%"O. MB112, MBII5 boffle volume: 6 . 
iin Baas %” white pine aircraft on special drone missions, pi 
lotiess intercept, or nuclear tests, has 
been disclosed by the Air Research 
and Development Comman 
Model 6112 12° speaker cabinet kit 18.00 The system provides automatic take- 
Model €115 15" speaker cabinet kit 18.00 off and landings, with exact split 
second control at all times, by radio 
and radar, during climb and dives 
cruise orbiting or other aerial maneu- 
vers. The ultra-highs are used for ra- 
dio guidance and command subsys- 
tems;* they supply tighter precision 
signals to the drone-fighter craft from 
jet pilots at beeper ground stations or 
DIRECT RADIATION OF HIGHS in an accompanying jet director air- 


Model 80 equipment cabinet kit $27.00 


be cut off while the drone is airborne 
due to ground power failure or bomb 
| damage, electronics also comes to the 
chamber, and a horn coupled to the rescue 
slot. The slot is loaded by the horn; the To illustrate, if the plane is below a 
proportioning of slot, cavity and horn ureselected altitude when carrier sig- 
provide bass response below |00 cy tals are shut off, in five seconds, an 
cles which corresponds in efficiency electronic brain takes over the plane 
controls, and begins a full-power climb 
to the front-of-cone direct radiator re an 
. | of exactly 7 degrees, retracts dive flaps 
penee above this critical 100-cycle if these were extended, and at 200 
point. There are two ways one might miles per hour changes to a climbing 
consider the function of this horn. One turn to the left, until proper altitude 
is ao bass reflex with a horn acting as a resistive load on the | is reached. Then it engages altitude 
port. System resonances are damped by useful radiation re- control and continues a left-turn orbit 
sistance while the horn does not cost anything. It is already at 265 miles per hour at this constant 
formed by the room corner. Again, if a full horn were added level and position until a signal is re 
below the 100-cycle point bass response would be boomy and po comme _ _ bs a oe 
unnatural. But, in the Rebel enclosures, the cavity-port com- wine ab tate ts che . eer 
bination acts as an acoustic low pass filter. And its design is altitude or might be in a critical take 
such that low-end response will compare with response higher ea off climb when a signal shut-off oc- 
in the sound scale. curs, the safety control takes over and 
MODEL K-12~$36.00 7 ; | required measures are effected to pro- 
MODEL K-15~$42.00 ready-to-finish birch ee ee orbit at proper 


BACK RADIATION OF LOWS | craft. And, if all control signals should 


REBEL enclosure development entails a 
cavity and slot port, to form a resonant 


a All kits precision-cut to size, boffles pre-cut for THE FIRST STEP in providing world- 

“a 12” or 15” speakers, Kits include Soran plastic wide navigational information to mili- 

| acousticioth, glue, sandpoper, plastic wood, hard , tary and commercial aircraft is now 

( 3 wore, assembly instructions and finishing instruc vy underway at Camden, N. Y Here 

| 53) ~ tions, Write for complete catalogs and nearest using a new long-range system called 

Cabinort hit deoler “Navarho”, developed by the Air Re- 

search and Development Command 

Headquarter’s Rome Air Development 

Model 61, 12” speaker—$19.95 Center, three 15-kilowatt transmitters 

Model 63, 15” speaker—$23.95 will beam information, via three 625 

foot towers, in all directions over a 
distance of 2500 to 3000 miles 

Ry 75 North 11th Street According to Major General Stuart 

KIT FORMS BY “~ Brooklyn, N. Y, 4 E P. Wright, Commander of the Center, 


CORNER HORN | 


* Trade Mork slightly higher west end south 


(Continued on page 108) 


RADIO & TELEVISION NEWS 


Use RCA Tubes with Built-In Quality! 
et i Scissors tor Ghedecndititen dnedt iatiiedtednl liieniaan 


RCA Tubes help boost the sensitivity of your tuner 
and reduce tuner noise. 


Take the RCA-6BQ7A. Here is a tube having high 
transconductance, low input capacitance, low plate- 
to-cathode capacitance, and remarkable uniformity of 
characteristics —made possible by exacting control 
procedures during manufacture. Benefits: Greater 
stability, less receiver noise, higher gain—all the way 
to channel 13. 


Boost the performance of that TV taner—with RCA 
Tubes. Next time... and every time... tell your 
favorite distributor's counterman or salesman you 
want genuine RCA Receiving Tubes only —type for 
type. You'll see the difference in better performance, 
fewer call-backs, and happier customers! 


RADIO CORPORATION 
of AMERICA 
ELECTRON TUBES HARRISON, N.S. 


Your First Choice for TV circuits... dependable RCA Tubes. 
June, 1955 


AGAIN OFFERS 


MORE BECAUSE... 


NEW “THUNDER BIRD” “BEAMED POWER” 
ARRAYS FOR ALL-CHANNEL TV 


. “THUNDER BIRD” Antennas are 
loop phased, multi-element, 
“Beamed Power” Arr for 


— “DUO - BAND” 

~ offers Sensa- 

tional In-line 

——er— Directivity and 

™.. Gain on VHF 
and UHF 


“CLOVER-V-BEAM” 


PENDING - 


“8X-TV"—the 
Finest Fringe 
Area All-Chan- 
nel Array ever 
Produced 


“MODEL 84" 
covers Full 
UHF Range at 
Highest Signal- 
to-Noise Ratio 
and Maximum 
F/B Ratio 


PATENT | 


*Top qualit 

materials an 

construction plus 
superior perform- 
ance is the TEL- 
REX watchword. 
Superb engineer- 
ing combined 
with exhaustive 
laboratory and 
field testing as- 
“sures reception 
quality that sur- 
passes factory 
ratings. Over 100 
different models 
are available to 
solve every in- 
stallation prob- 
lem, whether it 


be low cost or ex- 
tra performance. 
Best quality ma- 
terials assure 
peak perform- 
ance rain or 
shine. 


a Real Per- 
former, Low 
Cost and Incon- 


Producers of famous “BEAMED 
POWER” Communication Rotaries. 
Call or write for new catalogs 

on TV Antennas, Commercial 
Arrays or Amateur Rotaries. 


spicuous, Con- 
figuration Ideal 
for Second Set 
installations 


ASBURY PARK 7 
AMERICA’S NEW JERSEY, U.S.A! 


’ 
OUTSTANDING PRospect 5-7252 
TELEVISION Woh, 


BEAM Conodian Distributor: 
DELHI METAL PRODUCTS, 
LTD., Dethi, Ontarie, 
produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and 
1,485 — other patents pending. Sold only through authorized distributors. 
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“CONICAL-V- BEAMS”. 


No dead spots No hot spots 


Partial view of COP installation at modern 
Lincoin Fields Race Track, located 
just south of Chicago at Crete, lilinols 


COMPOUND 
OFF AXIS and ON AXIS COP = 
Coverage is Clear, Penetrating, Uniform ° PROJECTOR* 


Outdoors or indoors, everyone can comfortably hear everything when 


Electro-Voice CDP Public Address Loud- 
speaker System was chosen for the 8,248 seat 
North Side Gym, Elkhart, Indiana, one of the 
nation's largest high school gyms. Cluster of 
stacked CDP’s can be seen in photo taken 
during construction. 


Model 848 COP. 25 watts. 16 ohms. Conserva- 
tively rated +5 db from 175 to 10,000 cps. Cross- 
over at 1000 cps. Variable polar patterns. Size: 
10% in. wide, 20% in. high, 20 in. deep over-all. 
List Price: $69.50 Net Price: $41.70 
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you use the CDP. Listeners off the axis, where the majority of audiences 
are, do not have to strain to hear, while those on the axis are not 
assaulted by blasts of sound. ‘The CDP provides smooth peak-free wide 
range response, with 120° sound distribution at all frequencies up to 
10,000 cps. Unit energy is far more efficient —there's no wasted power 
You can do a better job with fewer units at leas cost. CDP utilizes two 
coaxially mounted diffraction horns, working from both sides of a single 
diaphragm, plus optical slit diffraction for smooth sound dispersion 
CDP delivers 24 octaves more musical range than comparative units 
Molded of glass fibers, CDP is weather-proof, blast-proof, splash-proof 
Compare the CDP with any other unit in the environment in which it 
actually will be used —in the field or in an auditorium. Prove to yourself 


why it is so superior, why it is the best value ever! 


*Pat. 0160,004 and Pat, Pend. 
NO FINER CHOICE THAN 


ELECTRO-VOICE, INC. + BUCHANAN, MICHIGAN 
Export: 13 East 40th St., New York 16, U.S.A. Cables: Ariabd 


Black and White TV « Color TV « Transistor Radios « AM Radios 


WHAT'S YOUR SERVICE PROBLEM ? 


FM Radios « Amplifiers and Tuners « Auto Radios « Record Changers 


PHOTOFACT HELPS YOU SOLVE IT 


FASTEF, EASIER, BETTER, MORE PROFITABLY! 


THE WORLD'S FINEST 
SERVICE DATA 


PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production-run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician. 


Thousands of Service Technicians use 
puororact daily for time-saving, profit- 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power—you've 
never given such eumélote customer 
satisfaction. So get the proof for your- 
self. Try PHOTOFACT—use it on any job. 
Your Parts Distributor has the Folder 
Seta you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete pHoTroract Library 


ONLY 525 DOWN 


Puts a Photofact Service Data Li- 
brary in Your Shop. Ask Your Photo- 
fact Distributor —He Has the Full 
Easy-Pay Details. 


PHOTOFACT CUMULATIVE 
INDEX 


Send for it! Your guide te 
virtually any model ever 
te come inte your shop; 
helps you locate the proper 
PHOTOFACT Felder you 
need te solve any service 
problem on any model. 
Once you heave the moke 
and chassis number, it 
takes just 60 seconds to find the applicable 
PHOTOFPACT Felder. Send coupon now for 
your FREE copy of the veivable Cumule- 


j 2201 E. 46th St., Indianapolis 5, Ind. 


I ([) Send FREE Photofact Cumulative Index. 


FULL SCHEMATIC 
COVERAGE 


1. Famous “Standard Notation” 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
layout is used for each schematic. 

3. Diegrams are clear, large, 
easy to read, easy to handle 

4. Wave forms are shown right on the TV 
schematics for quick analysis by ‘scope. 


5. Voltages appear on the schematics for 
speedy voltage analysis. 


6. Transformer lead color-coding is indicated 
on the schematic. 


7. Transformer winding resistances appear on 
the schematic 


8. Schematics are keyed to photos and ports 
lists. 
FULL PHOTOGRAPHIC COVERAGE 


9. Exclusive photo coverage of all chassis views 
is provided for each receiver. 


10. All ports are numbered and keyed to the 
schematic and parts lists 


11. Photo coverage provides quicker parts iden- 
tifications and location, 
ALIGNMENT INSTRUCTIONS 


12. Complete, detailed alignment data is stand- 
ord and uniformly presented in all Folders. 


13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number — adjust- 
ments are keyed to schematic and photos. 


Howard W. Sams & Co., Inc., Dept. 1-F5 


-Zone...State...... 


THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT—THEY HELP 
YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 


TUBE PLACEMENT CHARTS 

14. Top and bottom views ore shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet. 

15. Blank pin or locating key on each tube is 
shown on placement chart. 

16. Tube charts include fuse location for quick 
service reference. 

TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles. 

18. Series filament strings are schematically pre- 
sented for quick reference. 

COMPLETE PARTS LISTS 
19. A complete and detailed parts list is given 
for each receiver. 
20. Proper replocement parts are listed, to- 
gether with installation notes where required. 
21. All parts are keyed to the photos and sche- 
matics for quick reference 

FIELD SERVICE NOTES 

22. Each Folder includes time-saving tips for 
servicing in the customer's home. 
23. Valuable hints are given for quick access to 
pertinent adjustments. 
24. Tips on safety glass removal and cleaning. 


TROUBLE-SHOOTING AIDS 
25. includes advice for localizing commonly re- 
curring troubles. 
26. Gives useful description of any new or 
unusual circuits employed in the receiver. 
27. includes hints and advice for each specific 
chassis. 
OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gordiess of receiver manufacturer, is presented 
in o standard, uniform layout. 
29. PHOTOFACT is a current service — you don't 
hove to wait a year or longer for the date you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers. 
31. PHOTOFACT maintains an inquiry service 
bureau for the benefit of its customers. 


GPs ceccccecoceccces 
tive Index te all PHOTOFACT Folders. ! 
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HELPS YOU EARN MORE DAILY 


RADIO & TELEVISION NEWS 


Locks qende avenan aren anes anes 


KEEP YOUR 
PRESENT JOB AND 
TRAIN TO BE A 
, . TELEVISION 
¥ TECHNICIAN 
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EXPERT FM-TV TECHNICAL TRAINING 


My FM-TV Technician Course lets you take full advantage of 
your previous experience — either civilian or Armed Forces. 
YOU CAN SAVE MONTHS OF TIME. My FM-TV Technician Course 
completes your training by providing a thorough background 
in Frequency Modulation and Television Theory and Practice. 


Sor 


Public Addrew Syttem 


CW Telephone Tranumitter 


You “Learn by Doing”, working with parts and equipment | 
send you. Six large kits of FM and TV parts are given to you as 
part of the course. You build and keep a professional GIANT 
SCREEN TV RECEIVER complete with big picture tube (designed 
and engineered to take any size up to 21-inch). 


Upon completion of your training you may — if you desire — 
take two weeks of shop training at my associate resident school 
in New York City AT NO EXTRA COST! 


PRACTICAL TV CAMERAMAN & STUDIO COURSE 
My TV Cameraman and Studio Course is de- 
signed to train TV Studio Technicians and TV 
Cameramen, urgently needed today by Televi- 
sion Broadcasting Stations throughout the nation. 
New TV Stations are now mushrooming through- 
out the country. Men who can work as Audio 
Technicians, TV Cameramen, Microphone Boom Operators, Moni- 
tor Operators, Turntable Operators, Control Room Technicians 
can write their own tickets. 


1 will train you for an exciting high pay job as the man behind 
the TV camera. Work with TV stars in TV studios or ‘‘on location” 
at remote pick-ups. 


Available if you want it. . . one week of actual work with 
studio equipment and TV Cameras at my associate resident 
school in New York City. 


This course is a MUST for those who wish to increase their 
technical knowledge of television operations. 


TRAINING FOR BEGINNERS 
My Radio-FM-Television Technician Course is especially prepared for 
men with no previous experience or training. | have trained hundreds 
of men for successful careers in radio-television-electronics. Many of 
them had only a grammar school education and no previous experi- 
ence whatsoever in the field. 


Two weeks of intensive shop practice at my associate resident school 
is also included with this Course. 


[odio Eg clewinion raining EY ssoeinton 


Licensed by the Stote of New York @ Approved for Veteran Training 
dune, 1955 


I'll train you at HOME 
in your SPARE TIME 


If you're now working asa Radio = s:%,."i.o% 
Technician, Maintenance Man, or "== 
Operator you can keep your job while study- 
ing one of my two NEW and UP-TO-THE- 
MINUTE Courses — FM and Television Tech- 
nician Course — TV Cameraman and Studio 
Technician Course. 


These Courses — especially prepared for 
home study—will prepare you for top-paying 
jobs in the ever-expanding radio-television- 
electronics industry. 


BF Signet Conbingtion Voltmeter 
Conoreter Ammmete: Onmmeote: 


FREE FCC COACHING COURSE 
Important for BETTER PAY JOBS requiring FCC License. You 


get this training AT HOME and AT NO EXTRA COST. Top 
TV jobs go to FCC-licensed technicians. 


7 w . a . * tw a » 
. V E T E . A N S =e ® 
My School fully approved to train veterans under 


new Korean G.I. Bill. Write discharge date on cou- ® 
pon. 


7 * * ° = o a . o 
EARN WHILE YOU LEARN 

Almost from the very start you can earn extra money while 

learning, repairing Radio-TV sets for friends and neighbors 

Many of my students earn up to $25 a week 

their entire training from spare time earnings 

own profitable service business 


YOU GET THESE FOUR FREE! 
MAIL THIS COUPON TODAY! 


no salesman will call! 
ee ee ee 


pay for 
start their 


Me. leonard C. Lene, President ert. vu 
RADIO TELEVISION TRAINING ASSOCIATION * 
52 Gow 19h Seet, New You 3m ¥ 
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cep $995° 


without cabinet 


ca.Pm 
with cabinet $107.50 


Professional 


AUDIO 
COMPENSATOR 


AND PRE-AMPLIFIER 


the McIntosh 
C-8P is easily connected to any system 
to provide the most advanced in high 
fidelity compensation Abun- 
dant flexibility is possible with 
bass (turnover) and five treble (roll- 
off) switches, an aural compensator, a 
rumble filter, separate wide-range bass 
and treble controls, and a five-program- 
source selector for tuner, tape 
microphone, and two phonograph car- 
tridges. The McIntosh assures greatest 
listening pleasure from 
source. 


Now self-powered, 


control, 


five 


ycorder, 


any sound 


Small separate power supply (not 
shown) brings maximum convenience 
of installation. Rear panel 
above) features five inputs, three out- 
puts, equalization switch for amplitude 
and magnetic cartridges, varieble load 
resistor for magnetic cartridges. 


(shown 


Write for Details and FREE 
Record Compensation Guide 


Klufosh 


LABORATORY, INC. 


326 WATER STREET, BINGHAMTON, N.Y. 


Expert Division: 25 Werren St., New York 7, N. Y, 
Cable: Simontrice, N. Y. 
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WALTER S. LEFEBRE, a familiar figure 
in the radio and television industry for 
more than 30 years, 
has retired as a 
member of the ra- 
dio and television di- 
vision of 
Electri 
Inc 


Sylvania 
Products 


Prior to his re- 
tirement, Mr. Le- 
febre was the divi- 
sion’s market development manager 


He joined the Sylvania organization in 
1950 as a field manager of the 
division and subsequently became a 
district sales manager, servicing such 
territories as Pittsburgh, Cleveland, 
Philadelphia, Syracuse, and Buffalo 
He began his career in the industry 
in 1923 as a manufacturer of loud- 
speakers. In 1929 he joined the sales 
staff of National Union Radio Corp 
and five years later joined Philco. He 
was also associated with Westinghouse 
as assistant sales manager for radio 
. * > 
WESTINGHOUSE ELECTRIC CORPORA- 
TION has announced plans to construct 
a combined manufacturing plant, en- 
gineering, and office building for the 
production of military electronic equip- 
ment near Friendship Airport, Balti- 
more, Maryland. Plans cal! for full 
occupancy and operation by January of 
next year Ground has been broken 
for the new West Coast plant of PAIR- 
CHILD CAMERA AND INSTRUMENT COR- 
PORATION which will be situated on a 
six-acre site on East Washington Bou- 
levard adjacent to the Santa Ana Free- 
way in Los Angeles. The plant will 
provide expanded manufacturing facil- 
ities for the firm's potentiometer divi- 
sion HENRY P. SEGEL COMPANY, 
INC., Boston manufacturers’ represent- 
ative firm, will construct a modern, 
air-conditioned building at 384-386 
Washington St., Brookline, Mass. The 
new location will provide a large park- 
ing area for customers in addition to 
offering extensive display space for a 
complete line of electronic equipment 
... A new plant, to be located at 5121 
San Fernando Road, Los Angeles, will 
house all divisions of the ELECTRONIC 
SPECIALTY COMPANY, manufacturers 
of airborne electronic equipment .. . 
PACE ELECTRICAL INSTRUMENT CO., 
INC., the meter manufacturing division 
of PRECISION APPARATUS, is now oc- 
cupying a new plant at 70-31 84th 
Street, Glendale 27, Long Island, N. Y 
The transfer of all operations to 
a new plant at Lexington, Ohio has 
been announced by STEVENS MANU- 
FACTURING COMPANY, INC. The new 
plant at 45 North Plymouth Street is 
a single-story structure of 31,000 


sales 


INDU 


square feet . WARD TERRY AND 
COMPANY of Denver has recently 
opened a new $250,000 electronic parts 
division at 70 Rio Grande Boulevard 
The firm handles RCA products in Den- 
ver HYCON MFG. COMPANY has 
purchased a 67-acre industrial prop- 
erty in LaVerne, California, adjoining 
the Pomona Fair Grounds. The prop- 
erty will be used for a new plant... 
SYLVANIA ELECTRIC PRODUCTS INC. 


has selected a location in the town of 
Camillus, N. Y., near Syracuse, as the 
site of the company’s new data proc- 
essing center. A 50,000 square foot 
building will be erected shortly 

Plans to acquire two large manufac 
turing plants, one in Cleveland and 
one in Detroit, were announced by 


THOMPSON PRODUCTS, INC., producer 
of automotive, aircraft, and electronic 
parts. The chassis plant in Detroit will 
be built this year while the Cleveland 
property is one acquired from WHITE 
MOTOR CO. RADIO CORPORATION 
OF AMERICA has dedicated its new 
Aviation Systems Engineering Labora- 
tory in Waltham, Mass. Approximately 
100 scientists, engineers, and labora- 
tory personne! will be employed at the 
new facility by the end of the year... 
TENSOLITE INSULATED WIRE CO. INC. 
of Tarrytown, N. Y. has recently com- 
pleted new plant additions which have 
doubled the firm's production capacity 
at 196 Main Street 
> + 

MILTON 5S. PAGE has been named to the 
post of sales engineer for the Technical 
Sales Department of 
Allen B. Du Mont 
Laboratories, Inc. 

He has been as- 
signed to the com- 
pany's Tube Re- 
search Laboratory 
where he will par- 
ticipate in the ex- 
panding sales activ- 
ity of the company’s multiplier photo- 
tubes and special cathode-ray tubes to 
government and private industry as 
well as sales of the company’s regular 
line of cathode-ray oscillographs and 
other electronic instruments 

Mr. Page joined the company in 1951 
and has served in technical 
capacities. 


several 


> > 1 
ERIE RESISTOR CORPORATION has an- 
nounced the formation of a new divi- 
sion for the engineering and production 


of special electrical, electronic, and 
mechanical assemblies. The new divi- 
sion is located in Erie, Pa The In 


strument Division of ALLEN 8. DU 
MONT LABORATORIES, INC. has estab- 
Ished a Systems Engineering group to 
assist industry by the application of 


RADIO & TELEVISION NEWS 


Become a top-notch television service technician 
Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by 
ene of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
“trouble-shooting”’ is applied. FINISH your 
Home Study Course ready and able to service 
all make and model sets! 

Easy-to-follew instructions are planned and 
prepared for you turough the efforts of RCA 
Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of Ue 
RCA Service Company. 


® 


The RCA Institutes’ TV Kit utilizes up-to-date 

circuits including: 

e Synchro-Guide horizontal automatic frequency 
control circuit. 

e@ Horizontal magnetic reaction scanning. 

e Latest deflection circuits. 

e FM sound discriminator. 

© High-gain, low-noise cascode tuner. 


Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 

NO NEED FOR PREVIOUS TV TRAINING 


FREE BOOKLET! MAIL COUPON NOW. 


RCA INSTITUTES, INC., Home Study Dept. NK-6-55 
350 West Fourth Street, New York 14, N.Y. 


With no obligation on my part, please send me a copy of 
booklet on the TV Servicing Home Study Course and 
1 understand no salesman will call. 


(Please print) 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET. NEW YORK 14, N.Y. 
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_._ State 


your KEY 
TO EXCELLENCE 


WV 7 


metal-cased 


MULTIMETER 


‘ 1 3 


PE it tara 


PO 179% s00 cine” ? 


POCKET SIZE WITH A 4%” LENGTH SCALE 
an instrument of PERMANENT ACCURACY 
ina case that WON'T BREAK 
¥ AC CURRENT RANGES 
v SEPARATE RANGE & FUNCTION SWITCHES 
v SIMPLICITY . . . ONLY 2 JACKS 
v EASY-TO-READ, LARGE 4 COLOR SCALES 
v 43 UNDUPLICATED RANGES 
¥ MAGNETIC SHIELDING 
v 3% DC, 4% AC PERMANENT ACCURACY 


Accessories Available 


GENUINE LEATHER CARRYING CASE $5.95 PANEL MOUNTING ADAPTER $1.50 


"555" MULTIMETER 
39 go complete with probes and batteries 
$. « at your PARTS DISTRIBUTOR 
ra PHAOSTRON COMPANY 151 PASADENA AVE., SOUTH PASADENA, CALIF. U.S.A. 


electronic techniques to automatic pro- 
duction and quality control methods. 
The activity will headquarter at the 
Clifton, N. J. plant of the company . . 
A new automation division for design 
and engineering connected with the 
manufacture of electro-mechanical as- 
semblies has been announced by the 
RADIO CONDENSER COMPANY of Carm- 
den 3, N. J.... INLAND AUTOMATIC, 
INC. has been set up at 1108 Jackson 
Street, Omaha 8, Nebraska to serve 
electronic and parts manufacturers 
who require automatic screw machine 
precision parts of difficult-to-machine 
materials. Dept. E-9 of the firm will 
handle all requests from manufactur- 
ers... THE BRUBAKER MANUFACTUR- 
ING COMPANY has changed its name 
to BRUBAKER ELECTRONICS, INC. The 
firm has plants in Los Angeles and 
Culver City. 
NATHAN CHIRELSTEIN, chairman of the 
board of Allied Electric Products, Inc 
and its division, 
Sheldon Electric Co 
died recently after a 
short illness follow- 
ing a heart attack 
He was 55 years old 
In 1923 he founded 


the Sonatron Tube | 

Co. and six years ~ ‘i f= 
later that firm was ' 
merged with three other companies to 
form the National Union Radio Corp 
of which he became president. He re 
signed this post in the early 1930's and 


founded Allied in Newark, N. J. The 
firm later moved to Irvington and now 
has a branch factory in Los Angeles 


, ” 


INTERNATIONAL RESISTANCE COM- 
PANY has announced the acquisition of 
the HYCOR COMPANIES of California 
and Puerto Rico. The new subsidiaries 
will continue to operate independently 
. . TOPP INDUSTRIES, INC. of Los An- 
geles has merged with BONNER MA- 
CHINE WORKS, INC. through an ex- 
change of outstanding stock The 
merged companies will retain the name 
of TOPP ELECTRONIC SPECIALTY 
Co. of Los Angeles has acquired a con- 
trolling interest in ELECTROMEC, INC. 
of Burbank, California, which will be 
operated as a subsidiary of the parent 
firm , JORDAN ELECTRONIC MFG. 
Co., INC. of Pasadena, California, has 
been acquired by PANELLIT, INC. of 
Chicago and will be operated as a 
wholly-owned subsidiary. A new plant 
for the subsidiary is being built in Al- 
hambra, California Plans for the 
merger of DAYSTROM, INCORPORATED 
and WESTON ELECTRICAL INSTRU- 
MENT CORPORATION have been an- 
nounced .. . ACME ELECTRONICS, INC. 
has merged with the Pacific Coast Di- 
vision of AEROVOX CORPORATION and 
will henceforth operate under the lat- 
ter company's name. Both of the for- 
mer operations will be carried on at 
the division's 50,000 square foot plant 
in Monrovia, California ASKANIA 
REGULATOR COMPANY has acquired 
the good-will and physical assets of 
HEINZ ENGINEERING COMPANY of 
(Continued on page 118) 
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The picture tube with 


Selling Power! 


That's right! Sylvania's “Silver Screen 85" puts work for you. This booklet tells your customers =" 
powerful, profitable salesmanship behind your the benefits of Sylvanio's “Silver Screen 685." has’ 
personol TV service. That's because “Silver Leave a copy on every service call. Order a free as 


Screen 85” is the picture tube TV America supply now from your Sylvania Distributor. S omeane 
or ee SYLVANIA ELECTRIC PRODUCTS INC age ow’ 
gay oe Beenie ae San eee 1740 Broadway, New York 19, N. Y. vy 
for ia Sens Screen 85." Ev ook deal in Canada: Syivanic Electric (Canada) Lid., 
ned : ~yo ree University Tower Building, Montreal 
benefit at the payoff point. LIGHTING + RADIO + ELECTRONICS 


Put the “Silver Screen 85's" selling power to TELEVISION + ATOMIC ENERGY 


SYLVANIA'Y 


... fastest growing name in sight 


June, 1955 


May be set up permanently when used with charging rack 
rtable metal case, an electronic megaphone, a battery charger power 
24, 48, or 96 Volts DC, 
diagram book. Overall size complete 15%”"x13"x12". 


a . 
Yorn 
j F 
4‘ Mi a "re ‘ n ‘ ‘ ¢ ‘ i AD 
; COST 00 
U.S. NAVY $195q °° 
au fHeet units 
one © Powerful 20 watt amplifier! ©@ Pistol grip dy 
A complete portable 20 watt amplifier system at a fraction of its original cost! 
designed and built for the U. 5. Navy! 
ing large audiences is necessary. 
ve connections necessary. 
watt 6 tube amplifier—in a waterproof 
unit that operates on 110 volts AC/DC and on 12, 
tubes, cables, plugs and 30 page instruction and 
Shpg. wt. 88 ibs. 
ELECTRONIC MEGAPHONE SYSTEM............ 
’ ‘ ROP J 
pe wv 
. . Here's « typical Lafayette special for 
Ze tL the experimenter, student or dealer. An 
at ne extremely sensitive and small crystal 
— 09 <. Base microphone used in hearing aids and 
‘ Plast s other small apparatus. Can be used as 
Genuine lapel mike—miniature transmitter mike 
oRoING TAPE for concealed locations, etc. Its size 
REC end performance gives it joint ver- 
- Ghee. Wt 14 2. satility, Brand new, Size only 1%” 
x J LAFAYETTE made 6 territi Diam. « 5/16” deep. Imported Ww save 
ey leal with one the leading , 
menufagterors of seeending taps C—O ST Net 1.95 
’ ? to supply us with their regular 
BS cee REAR SEAT AUTO SPEAKER KIT 
twice our price ° 
pontse® ANTEE ABSOLUTE SATIS HEAVY DUTY 
C00) wormed 6" « 9" PM KIT 


’ on 
al-quality recording tape obtainable. Highest performance 


for thousands of slayings Ynide Base in & smooth, 
uniform coating; greater signal } = th; with mazimuay 
fidelity; uniform frequency response from 40-15,000 eps 


in tots of 10 rotts -1.75 ea 


Sev 


4 complete kit for adding another spea! 
of your car. You get « 2" PM — oun a 2.15 
os. Alnico V magnet; ¢ CRL PK 300 three position switch 
you cam select either speaker alone or both together, 


FOR ONLY SSO)S° 


All Units BRAND NEW and GUARANTEED 


Quality is unquestionable— 


Use on fishing boats—pleasure craft—tramc control—parking lots— 
day camps—carnivals—sports events—life saving stations—any place where handling large crowds; or reach- 
Unit operates from self contained rechargeable batteries—no power line 


System consists of a 20 


3 cell 6 volts storage battery, 


Net 89.50 


CASCADIAN 
TV BOOSTER 


nes. vrice SH2Z5C 


Biggest Booster Buy Ever! 


Famous Masco Cascode Booster!! 
@ Three tuned circuite—cascode! 

@ Golden Grid 6627 Pius 6/6 Pius rectifier! 

@ 35 db gain (56 times!) average on all channels! 

A sensational new tunable VHF booster utilizing « epe- 
cial low-noise circuit. Employs the new Golden Grid 
6RZT tube so well known for its use in cascode circuits 
Field pioneer and specifically designed for new low noise- 
high gain front ends. Brings superior reception to older 
type receivers. Single knob control for utmost simplicity 


: of operation. Signal strength is increased at least 56 
dial plate with mounting bracket, knob and hardware; & times—35 db!—average on all channels. Rack and pinion 
A bew lightweight ear plastic grille (illustration A) (your choice of brown, bility ff 2 ality Autom p 
popes imparted by Lafayette © ff grey er oliver), wise ond wiring lnstsustions. 8 Pe on 
the bigh ty of & matali, Shog. Wt 636 and 6BZ7 tubes for maximum gain and bandwidth 
ps yp Ry rT Aa. == Bibesceccscpccseeebestoecoceséosecesone Net 4,50 U/L approved. For 110 volts AC, Wt. 5 Ibs 
nlt—ok 0 price lose shan, half that DELUXE 6” xo KIT Masco TVB-53.in lots of 3, Net 9.45 Singly, os. 9.95 
any comperable unit. ter 8K-37, with chrome plated metal grill (Fig. B). 
. Excellent sensitivity of PT 
; 5 ay I4eal ter yee with minieiere Bhpg. Wt. 5S IWS... ..ceeene Socceeceveeecs Net 5.75 RADIO RECE OR 
‘aids, ranseribing, ete. resistence 
vay ft. Seas coneens net . , Complete with 6 AF4, 
Pe eee eee eee eee ‘A ] 68Z7 and IN82 
tow porn Ance woos, cee SILENT ‘~ “ Tunes all UHF channels 14- 
STENING OR VIEW 7 95 Ba hoa Sdranced. enetnver 
Will replace pe on any radio nots or "2 for silent mG, Thsce Cavnies, we use 
listening, by direct connection to secondary of output x ~ Network . ae” bo ne 
r ’ pedance 8 ohms. weoter en ’ Features frequency ‘stability, 
ee eoovcboeresce Sedbeed Net 1.05 A igned 5” Tweeter and Crossover Network uniformly broad bandwidth, 
thet will assure high f when high selectivity, low nois 
with any now . You can new make high gain. Completely shielded’ 
WF your present into  2-way speaker system in- Ideal for building convertors 
TIC creasing the trequoney up to 15,000 cycles, ia” owen 
sTA Diagrem incl t. ; 1%” Ds oe. we 4% Ibs. 
A NVERTER., STOCK NO. BY+14,......00. etiniadiestvadd Net 2.95 TA8...Rets of 8 c0; 448 
enannele 4 use DUA Bingly, es. 4.95 
tn tats,ot 8..., 13.95 DIAMOND ond OCULARS NEVER BEFOF 
sinaty, each... 14.45 SAPPHIRE IMPORTED DIRECT 
Below manufacturer's cost! Continuous vernier tun! 
14 thre 6 ut rates inte TV pengiver chaonaie 2-3-4-5 Priem-Coated Lenses 
el : tage preselecter u ided sp 
aductance tuner reduces cociliater radiation. Uses 6AF4 for All GE. @ All-Metol Construction 
or OT4 and IN@2 crystal diode, High sensitivity—low aonele’ weole- Prev Cortridges! . we yy 
ee ne utes me SR Steck No. PK-29 wer 11.95 sd Case & Straps 
In lots of 3, each. at nee F-06 —8X.25 LF tie Net 17.48 
~106—BX.90 LB... c ccc cans Net with order 
A i f . —7 N 19.95 ° 
e * ’ Se a4 I seat Add 10% 
F-t Fed, Tax 
F-t 
F-tt 
a ‘ 
i * Medern! Powerful! Tiny! As small as « of cigarettes! Only 
f an % if 3472200". And only % the usual price for an instrument of 
‘wie < this quality. Weighs only 5 ona.—including the batteries! No extra 
ee or pouch to carry—batteries are inside the unit. Guaranteed to 5 
~ ae a suit your particular hearing prot . Only Lafeyette’s purchasing 
4 \ wer makes this price possible—backed by their amzing Warranty. . 
‘ o charge replacement on any defective part (except cords and bat- 
terles) due t© normal weage for 1 year from date of purchase. Com- 
plete with batteries and carrying case. 
CRPUUEL cabs o cnstnets ocale costtabibes csncsenste cocoons Net 39.50 " 4 
INDUCTION MODEL 
] f Tdentical to HA-100, but has built in induction coll for use with tele phone, OCPrT. ar ured 


HA-t0!... 


Net 49.50 
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When Godfrey 


tells the ladies 
-»-. there are 


no finer tubes 


than CBS tubes... 
More women 
than ever 

are going to ask for 
the tubes with the 
Good Housekeeping 
Guaranty Seal. 


’ 
eel oe thump oO 


7, 


.. “a, 
Guaranteed by * 
Good Housekeeping 

” . 


a’ 
wOr as AdvrRTisto wit 


Arthur Godtrey's Taient Scouts 
to sell CBS Tubes 
on both TV and Radio 
every other week starting in June 


Be sure YOU have 
CBS tubes in your tube caddy. 


Quality products through ADVANCED. ENGINEERING 


CBS-HYTRON, Danvers, Massachusetts A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC 
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PICKERING models 2 or 


Fic Mest Nel 4 () 
ig rae . they are sold separately for all standard arms or 


mounted back-to-back to make up the famous 


PICKERING 260 TURNOVER PICKUP. 


The 220 and 240 are engineered to 


maximize performance. By comparison they 


MODEL 220—for 78 rpm records 


, pape Hy =e, are without equal... 


The 220 and 24ao0 are 


ond 45 rpm records 
diomand styive only Smatlier—*% by % by % inches 


The 220 and 240 have 


Highest Output—30 millivoits/10cm/sec. 
More Compliance with Less Tracking Force 
Lower Overall Distortion 


MODEL 260—turnover 
cartridge for 78 or 33'5 
ond 45 rpm records 
the 220 end 240 
Coca te-bock) 
Less Moving Mass 

Wider Frequency Response 


Mu-Metal Shielding for Less Hum 


These characteristics have real meaning to those who understand that 
maximum performanc e depends upon components which meet professional 
standards. If you wanl the best that high fide lity can offer, ask your dealer 
to demonstrate the 220, 240 and 260 Pickering cartridges . . 


The Most harly afi hore Phys Leo Srcdtuced 


eC PICKERI NG and company incorporated « Oceanside, L.I., New York 


PICKERING COMPONENTS ARE PROFESSIONAL QUALITY 


“Ga lose whe cun\heardlhe dffewnce 


e+ » Demonstrated and sold by Leading Rodie Parts Distributors everywhere. For the one nearest you and for detailed /iterature; write Dept. C-7, 
30 RADIO & TELEVISION NEWS 


Preferred for modern set servicing 


Service technicians get greater coverage with less 

investment; more practical service features; 

and easier, faster installation with the IRC Type 

Q Control. Here’s a dependable, basic control that 

is directly designed for modern set servicing. For 

appearance, performance and price... there’s none 

better. So why settle for less? Tell your Distributor 

you... t Q Controls . . . most servicemen do. 

ae = 
the fects... 


Send tor your 
free copy now— 


INTERNATIONAL RESISTANCE CO. 


Dept. 483, 401 N. Broad St., Phila. 8, Pa. 
in Canede: International Resistance Co., lid., Toronto, licensee 


Serd Q Control Catalog DCID, 


Company 
Addr 
City State 


45 


KNOBMASTER FIXED SHAFT 

O Centre! standard shaft 

is knuried, flat i and sietied 
fils most knobs without 

alteration 


> 


NTERCHANGEABLE FIXED SHAFTS 
Exclusive IRC convenience 
feeture provides fast 
convertion te specials 
FIXED shoft security 

15 types available 

{5 

1/4” LONG BUSHING 
Accommedates all small sets 
yet handles large set 


needs perfectly 


be 
) STANDARD TAPERS 


Full coverage of all taper 
requirements is previded in 
the QO Centrol 


iy 

94 RESISTANCE VALUES 

For TV, AM and FM coverage 
94 valees of plain and tapped 


controls are furnished 


fy 
QUALITY APPEARANCE 


The handsome professional 
appearance of IRC QO Controls 
PP 

lets you peintte your werk 


with pride 


5) 


CUSHIONED TURN 


The smooth, quality of “teel 
of e OC Centre! contributes to 


customer confidencé 


&. 


TYPE 76 SWITCHES 


Either of t=we type IRC switches 
attached as quickly and easily 
as @ contre! cover meets all 


your requirements 
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INDIVIDUAL CRYSTALS! woxctncks:. 


Same day shipment! 


ALL CRYSTALS TESTED FOR ACTIVITY! suseitiinh tntiedey dnl Gemhncemey en 


1-DAY SERVICE FOR EVERYTHING IN STOCK! FREQUENCIES IN KILOCYCLES 
TT SC TET A URE RS ray mm ee 
NOVICE 51-243 FUNDAMENTAL FT-243 ie Soe om @Qee 


FREQUENCIES Individually. Ea 99c 
1279 «6252506 «62815 3340 4710 5840 6400 7140 754 7743 3 2030 8273 3 #516 
1150 27530 2920 3410 47% $850 6405 7150 7541 7 7790 8033 3 8275 e520 
11%) — 75358 797584 47% $e5? 5 6406 7160 7550 7791 7 9040 8280 #525 
Lots of 10 or more. Ea. 
1930 «62557 7940 510 4270 oers 450 1200 ? 7H 0s 91 7 8 
ladividually. Be. ....ccccccsccccecccrccrcStoae | 3B Be BO Be an 6 2 S66 7 7908 3 ose 3 82917 B540 


YOUR CHOICE OF FREQUENCIES! BS Be Gt ke Sc, tm ao fo an? te eee ge oe 


~ 


o 


J Z 7820 Ly « asse 
2015 2575 2960 3680 4880 59067 65066 7250 7580 7825 80733 8310 s560 

30 M ETE RS 3701, 3702, 3703 through 3748 | Sh 2580 2965 3700 4900 5907 5 6525 7773.3 7543.3 7830 (O75 8316.7 85667 
: 2020 2585 2975 3760 4990 $925 6540 7275 7590 74333 8080 8320 8570 

in steps of | KC, 2025 2590 27980 3800 4950 5940 6550 7300 75917 raat e083 38325 «4685733 


Seeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeee 2035 595 «67985 «(388 4980 «| 9950) 6573 3 70066 

2040 2650 2990 3960 4995 5955 6575 7308 3 76066 7850 8091 7 8333.3 8580 
7176, 7177, 7178 through 7198 2055 2655 2995 3955 5030 59733 6600 73167 76083 78583 6100 8340 85x33 

40 M ETE RS : . 4 2060 2660 3005 3980 5035 (5975 66066 7325 7610 7860 41066 83417 8590 
in steps of | KC. 2065 2665 B10 3990 5090 5995 6625 73333 76167 78667 61083 8350 85917 

2090 2680 BOIS 3995 51275 GOOD 6640 7340 7620 7870 «Bil 1358.3 8600 
SSSHSSHSSSSHSSHSESESESESHESEHESHESESEHESES 2105 «2685 «3020 4035 (5165 60066 6650 73417 7625 873.3 81167 8360 68606 6 
N T 7125 2690 W025 4045 5180 6025 66733 7350 7630 7875 4120 83667 8608 3 

D ie) U B L I G °o 3588, 3589, 3590 through 3599 a. oe ee) ae ey. ee oe 7358.3 7640 ea 812% 3700 wb 
» " 27135 2705 3095 4095 5235 6042 6700 73667 76417 78833 8130 8375 86167 

4 0 M E T E g s . in steps of | KC. 2140 2710 3040 4110 5245 6050 67066 7633.3 7650 8 67eK #133 3 8380 ©8620 

7195 2715 3045 4135 5285 6073.3 6725 73733 76583 78917 8140 8383.3 862% 

700 «62720 «O80 4165 2% 6075 6740 1375 7660 1901 ei4i 7 8390 8630 


) 5 ‘ } 
2305 277% 3055 ai7s 5300 6100 6750 73833 76667 79066 #1 2391 7 8633.3 
SINGLE SIDE BAND—FT-241 -A 2320 2755 3060 4190 $305 6106 6 6773.3 73917 MEN 908 3 81583 8400 868640 
2355 2765 3070 4220 5335 6140 6800 7406 7675 79167 
Low Frequency Crystals 79 2360 2770 3075 4255 5385 6142 6806.6 7406.6 Pon0 792% 


= 
= 
co 
E 
oo 


2365 2775 39S 4280 53975 6150 6815 7408 3 76833 79 ei? 8416 7 866 
Luts of 10 of more, Each 2370 2780 311G 4295 5435 6173 3 6825 74167 7690 7930 481733 8420 86667 
Lote of G or more. Lach 0c 2375 «2785 3190 4300 54375 6175 6840 7425 76917 79333 81 e425 B67 
2390 270 1K 4390 9485 6185 6850 1433 3 770 9a ais #430 86733 
individesliy, Rech 9%e 2415 2795 3140 4340 5500 6200 68733 7440 77066 79417 8183 3 84333 8675 
40 447 4% ano as) ane “oe “) ee aro am an 2430 2815 «43145 «6463950~=6(9545 6206 6 6875 7441 7 7708 3 795 ale 2440 8 AI 
440 44 447 “51 454 49) “61 464 468 412 475 a9 2435 2625 3156 4397.5 55825 6225 6900 7450 7710 58 3 8191.7 8441.7 2683 3 
41 “4s rrr 452 455 ae 462 465 “9 iti as 430 2440 2830 3155 4645 55875 6235 69066 74583 77167 7960 8200 8450 86% 


OE PN ARS TEESE A SEDDON rc 2450 2840 3165 4490 $660 6250 6940 74733 7725 79 8208 3 8460 870 
MISCELLANEOUS & SHIP BAND FREQUENCIES | 3) ie ii Si 6 toby Ste Tie > i Bik be 
2460 2850 3175 4535 5687 5 6273 5 6973.3 7483.3 7733.3 7975 42167 8470 «8708 3 
81.05 KS Qatal wer i? ye (Used 0. oe 2670 , Oo 2465 3202 4540 5700 62/5 6975 a9, 7) Tra yar . 9473 3 871 
900 a. PT-24) cha/U Wipe} ; 24/0 3205 4580 57/067 6300 7000 7500 774617 79833 8 e475 87167 
200 Kt. Type DC-15 in cetal tube MU-7 2 2475 3210 461K $725 6306 6 70066 75066 7750 199 8233 3 8480 8720 
: base type holder DC-34 2 2480 1220 4620 5730 6315 7025 75083 77583 79917 #24 8483 3 8725 
e278 i No D- 16 aaa Used in pec-a4 2 2485 3275 «44635 $740 6375 10a Si 7760 a00t 824) 4490 4730 
: Deas ; 2490 3230 4680 «65750 «466335 «67050 = 7516.7 7766.7 80066 8 e491 7 8733.3 
in octal tube DC. 34 2 2495 3235 57825 5760 6340 70733 7520 7770 #01 42583 8500 6474 
er 48 ’ DC-34 2 2505 3240 5800 5773.3 6350 7075 7525 7/7733 80167 8260 85066 47417 
1000 KC FT-249 i 2510 3290 580675775 6362 7100 7530 7775 8020 82667 8508.3 8750 
Ld ead KC. DO-34 
22 DC-34 
in’-34 
z B33 
DC-34 
oo PT.243 
ri % bobs ZENITH MODEL DC-18-A 1,000 KC CRYSTAL 
WT-243 
rt tmty PT-a43 Built-in 12 V. automatic thermostatic controlled heat $5 95 
Mt @ bead he .3 ing unit. &-pin octal base. Ea. (Shipping wt. '% tb.) e 
DC- rT-249 
rT 1-34 
pe a 249 
rT 245 All items subject to prior sale and change of price without notice. Mini- 
2008 KC, Ix rT-343 TERMS: mum cryetal order: $2.50. ALL crystal orders | must be accompanied b 
2688 KC. FT o2-3¢3 +4 cash of 4.0. WITH PAYMENT IN FULL. NO C.0.0 NG INDIVIDUAL 
VT. 24 , 
2670 KC. FT 16.000 Le ae td RUS, Tnctuoe APPROX. Se PER CRYSTAL FoR | POSTAGE. Also indicate secon 
2047 KC. FT oe ee eo oo ences wherever su ution m: Ca buyers add » tax 
LELAND 
RK-65 500 WATTS ELECTRIC 
ae RAYTHEON TETRODE TUBE . 
SIDE BAND Guaranteed! Brand New! 


Ideal for tise in grounded grid clrowlt Requires only 6 W. arid driving er Operates $ 
similar to 4-250A. (Ree Hadio Ham Hook for eaqnptete details.) Guaranteed. Brand new . 
ibs... 


Original bos, Shipping wt. 3 
SENSATIONAL COMPLETE WITH TUBES 
PACKAGE OFFER OF 3 RECEIVER & DYNAMOTORS! 


78 mo ReCckiver gommane Receiver ALL THREE RECEIVERS METALLIC RECTIFIER . 
Used, ot Snt With _ tubes wt 40 tbs.) Magnesium copper sulphide. Input 18 VAC. Output 12 
wt 14 ie be, 64-08 tine veo om 4S ONLY $9.95 VDC @ 4 amps. New $i.v5 

= ++ Recrinien 
TUBES—-NEW! GUARANTEED POWER SUPPLY COMBINATION SPECIAL Input 115 VAC. 0 yDC @ New. $3.95 
Cima 3576 Ge. 62.96 SOCPL $2.05 “$5.00 1 EA. POWER TRANSFORMER: Input Mb- 7 MODULATOR 
vV¥-aara 5 Ter? 2.9058 | 115 VAC 60 eycles. 525 Kva. Output Complete with tubes and ’ Excellent cond 
1120-0-1120 ¥Y 500 MA. Manufactured Ship t. 1 ! $7.95 
COMMAND EQUIPMENT by A merican Trans. Co. Ship. Wt. 60 Iba MARING BAND RECEIVER 
THE FAMOUS “Q-Ser” 190-550 KC, With BRAND NEW.-EBa $14.95 ists MC W a \ Brand new in 
tubes. Used, good condition. 4 EA. SWINGING CHOKE: 5.25 henry original box, Shiy t $14.95 
Wt. 10 Ibs 5 550 MA. Brand New. Ship. Wt. 19 [hs . ARR- . RECEIVER 
| ka BRAA, $8.95 234-258 M Complete ww al i a amotor { i] 
od Ty we sy hee aoe Vent. aves é fA. ricreR CONDENSERS: 4 Mid 1500 Vic, be sapsuned to os My Mé band 1 he n > ‘ sKS 
’ re Each, $1.06. Brand New. All 4. Ship. Wt, 12 7.000 ri . nites & : ._ 
MC. With tubes. Used, ge ie ran « ‘ $7.80 7-0001; 1-12A6. Clean ud . Shig li it $7.95 
tion. A hot buy! Wt. 10 Iba. ; Regular Value—#31.70 455 Kc 4 TRANSFORMER 
BC.456 MODULATOR. With tubes { COMBINATION 'ce— $27 95 Iron powder siceving. Brand new, Eact Sve 
condition, Reduced! Wt. 20 tbs... . $2.45 as 6 ivEeme . 5 ter only $1.08 
Total Ship. Wt. O1 Lhe 
Items may be purchased separately at individual NOTE: All orders for Misc ELLANEOUS SPECTALS must be 
CONDENSER SPECIALS! Brices Pmpagied: ty herwrrcesh os mune: order with payment 
e r ‘a buyers id sales tax 
MPD. 6,000 ¥ NDENSER. Used. & » we ufficien or 
[oh «a som. <6: saemnanaiint an aamacaee CODE PRACTICE TAPE—NEW! mses, suticicnt (oostane.” Fe 
J rD, 5.000 ¥ CONDENSER On filed REELS NO. 10, 15, 14 1.25 ade lway express freight collect 
, Pach. Ship. wt Ship. wt. 1 The., oa. 1. and change of price without 


U.S. CRYSTALS, | N c ts SOUTH UNION a 
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CRYSTAL PACKAGE SALE! 


START YOUR OWN 
CRYSTAL BANK NOW! YOUR OWN CRYSTAL RESERVE! 


SAME DAY SHIPMENT! SATISFACTION GUARANTEED! 


WARRANTY! Crystalis in all —— ~" on this page are 
GENUINE government surplus crystais manufactured by 
NATIONALLY-KNOWN companies such as Bliley, Piazza, 
Monitor, John Meck, Cecer, Telicen, etc. U. §. CRYSTALS, 
INC. GUARANTEES YOUR SATISFACTION OR YOUR 
MONEY BACK IN FULLI 


SPECIAL PACKAGE DEAL NO. 1 


&@@ 100 


CRYSTALS! 


SPECIAL PACKAGE DEAL NO. | CONSISTS OF: 
FT-243 10 FT-iTi 10 DC-34-35 
: IXED FREQUENCIES! SHIP PING TERMS: Same day ship- 
At least 20 HAM BAND ment! Shipping wt % Ibs. Check 
frequencies! For al zone and ADD SUFFICIENT 
tion on 160. 80 0) Pos AGE to cover cost of mailing 


10, 6 and 2 meters on PECIAL +9 95 
= 


either FUNDAMENTAL PACKAGE 
Regular valve $69.00! 


or M requen 
or i ARMONIC frequer DEAL NO. 1 

SPECIAL PACKAGE DEAL NO. 2 
Guaranteed to oscillate! Consists of 5 choice crystals: 
1—ZENITH MODEL Dc -18-A 1,000 5 BLILEY 16,000 5 
Ke CREea Bull n 12 ‘ 


Totel pa yo $13.91 


unit 


4 POSTPAID 
SPECIAL PACKAGE DEAL NO. 2 3. 5 = juasantentt 


SPECIAL PACKAGE DEAL NO. 3 


LOW FREQUENCY CRYSTALS 


36 FT-241 
Frequency range from 370.370 Kc. to 435.185 


FOR SINGLE | Chonneis's fo 35.7 2 X< *prosioaten 
SPECIAL POSTPAID! 
SIDE BAND SB DS wicsce 


PACKAGE 
guaranteed! 
s . value $14.04 


DEAL NO. 
SPECIAL PACKAGE DEAL NO. 4 


The Biggest Crystal Bargain Ever Offered! Consists of: 
| Special Pike. No. |. Reg. value $9.95 | Special Pkg. No. 3. Reg. value $3.95 
| Special Pkg. No. 2. Reg. value 8.95 Tetal value $22.85 


SPECIAL PRICE $19 95 POSTP AID! 
Satisfaction 
eeeeee ° guarentess! 


FOR ALL 3 
SPECIAL PACKAGE DEAL NO. 5 


PACKAGES 
Guaranteed to oscillate! 
22 FT-241—SINGLE SIDE BAND LATTICE FILTER PACKAGE 
includes two 455KC IF TRANSFORMERS 


Crystal | Crystal Crystal Crystal 
fre fr 
quency ¥ 
aC) (WC) nC 
448 148 ann 
450 000 479.490 
451 852 


453.704 468.519 | 


Regular vaive: $186 SPECIAL 
Same day shipment £2 Bescticn PACKAGE MO 
guaranteed PoSsTPAIO 


DEAL NO. 6 FOR SINGLE SIDE BAND 


80 FT-241—t FREQUENCY CRYSTALS 
including One Chenne! 70, 500 Kc. 


of trequencies from 370.370 te 516.667 Ke. 
852 Ke 
se 


SPECIAL PACKAGE 


i” steps of 


Brn mite © $14.95 
U.S. CRYSTALS, 


June, 1955 


ONE EACH 


pment 


INC. 


Genuine Govt. Surplus Crystals! 
Same day shipment! 
Assorted frequencies! 


U. S. CRYSTALS OFFERS THIS 
GIGANTIC BARGAIN! SET UP 


SPECIAL PACKAGE DEAL NO. 7 
120 FT-243 


Complete 
with crystal 
storage box 
Regular value 

$87.75 


Same day 
shipment. 
Satisfaction 
gqueranteed. 


°24.95 


SPECIAL PACKAGE WO. 7 
Ship, Wt. @ the 


120 FT-243 


Complete with 
crystal 
storage box 


Regular value 
$87.75 


Same day shipment. 
Satisfaction guar- 
anteed. 


*24.95 


SPECIAL PACKAGE NO. 8—Ship. Wt. 7 Lbs. 


SPECIAL PACKAGE DEAL NO. 9 
CRYSTAL BANK COMBINATION SPECIAL! 


240 FT-243 Regular value: $175.50 


CONSISTS OF PACKAGE DEAL NO. 7 AND 
PACKAGE DEAL NO, 8! 


Complete with 2 crystal 
storege boxes. 


SPECIAL PACKAGE DEAL NO. 10 
CRYSTAL BANK SUPER PACKAGE! 
CONSISTS OF PACKAGE DEALS NO. |, 2, 3, 5, 6, 7, 8! 
The most colossal buy ever offered in crystal history! 


Reguler value: $353.03. Includes two crystal storage boxes. 


Same day shipment. Satisfaction queranteed. $ 
89.50 


fora. 483 CRYSTALS 


TOTAL: 
tne Accompanied os, cash or 


SPECIAL PACKAGE NO. 10-—Ship. Wt. 30 Lbs. 
Postpe:d shipments made 


TERMS: All items subject te erier sate and cham 
order: $3.98 ALL eoryetsl orders SUS 
eee 
AGG SHIFFING COSTS von ack Packasss 


Same day shipment. 
Satisfaction quaranteed. 
SPECIAL PACKAGE NO. 9? 
Ship. Wt. 18 Ibs. 


“0. WITH PAYMENT in Bag | 
sions oni Calif. buyer tas 
oTnen Than 7 THOSE sant Postale. 


805 SOUTH UNION AVENUE 
LOS ANGELES 17, CALIF 
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“Aiming” of the transmitter and re- 
ceiver is facilitated by mounting them 
on tripods equipped with pan-heads. 


A completely transistorized version of a circuit originally 
described in May 1954 issue 


A PREVIOUS 


article’ described a 
light-beam audio communication 
system composed of a transistorized 

receiver and a transmitter which used 

vacuum tubes. The transmitter has 
since been transistorized, and the unit 
is now fully portable. The experi- 
menter can set up communications 
anywhere he wishes, without need of 
a.c. power lines. Power consumption 
of the transmitter has been reduced 
to less than 7 watts, 60% of that of 
the original model, and the unit is now 
housed in a 6x2x3%-inch case, ex- 
clusive of batteries. Receiver sensi- 
tivity has been increased also, and 
reliable communication has been 
achieved over a distance of 800 feet. 
Light-beam communication works as 
follows: A light source at the trans- 
mitter is made brighter or dimmer, 
corresponding to the instantaneous 
value (positive or negative) of the 
audio waveform to be transmitted. At 
the receiver, a phototransistor draws 
a current proportional to the amount 
of light reaching it from the trans- 
mitter. As the transmitter light source 
is made brighter and dimmer, the pho- 
totransistor current in the receiver in- 
creases and decreases. This current 
variation is amplified by the transistor 
amplifier and applied to a pair of ear- 
phones, making the signal audible. 
The light from the transmitter is 
collimated into a narrow beam, giving 
good power efficiency for point-to-point 
communication. A narrow beam is de- 
sirable in order to send the maximum 
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. CK721 "p-n-p" units are used. 


amount of energy to the receiver, in- 
stead of radiating it in other direc- 
tions, where it is not needed. The 
narrow beam also ensures secrecy of 
communication, since only those in the 
direct path of the beam can detect the 
transmission 

The light source used in the trans- 
mitter was a Sylvania R1131C glow 
modulator tube. This is a gas-filled 
tube whose glow is concentrated in a 
small area, about 0.09 inch in diameter. 
The light output is proportional to the 
current through the tube; varying the 
tube current modulates the light out- 
put. The small area of the glow makes 
this an ideal light source for beamed 
transmission, since a small source of 
light is required to generate a narrow 
beam. 

The tube is rated for a maximum 
peak current of 55 ma., and an aver- 
age current of 3 to 25 ma. Maximum 
output and modulation are achieved by 
setting the average current at 25 ma. 
and changing the current + 25 ma 
from the average value. 

The a.c. plate resistance of an aver- 
age tube is about 300 ohms at 500 cps, 
which is about the frequency where 
maximum audio energy occurs. A cur- 
rent change of + 25 ma. in a resistance 
of 300 ohms represents a power of 
about 100 milliwatts, assuming a sine- 
wave signal. This is the power re- 
quired to modulate the glow tube out- 
put in the shunt-fed circuit of Fig. 1. 
(The tube the authors used had a plate 
resistance of about 900 ohms and re- 


quired about 300 milliwatts.) The sig- 
nal source applies an a.c. voltage to 
the glow tube, causing an a.c. current 
to flow in the tube. The inductive 
“B+” feed offers high impedance to 
the a.c. signal, and little a.c. current 
is diverted to the “B-+-" supply. 

The easiest way to get the required 
100 (or 300) milliwatts for modulation 
of the glow tube is from a push-pull 
class B amplifier, as shown in Fig. 2, 
since a single-ended class A amplifier 
cannot deliver so much power with- 


Ke Ro elo 
MM 


" 
Ro ON 
mesevance 
"ac SOnm 
VOLTA’ 


Fig. 1. Modulation of the glow tube output. 


Fig. 2. Push-pull class B amplifier which 
serves as “signal source” of tube, Fig. 1. 


Note: T, and T, are hooked up op- 
posite from normal. Primaries serve 
as secondaries and vice versa. 


v2 
cure 


J 


Rr—35000 ohm pot (modulation) 

Re 1500 ohm, Vy w. res. 

Reel megohm, Vy w. res. 

47 ohm, Vy w. res 

Re 6800 ohm, Vy w. res. 

Re-680 ohm, 1 w. res. 

Rr 150 ohm, Vy w. res. 

Cr—100 wid., 3 . elec. capacitor 

Cr—100 wfd., 25 v. elec. capacitor 

Ce—100 ald., 6 v. elec. capacitor 

Ce—4 ald., 250 +. elec. capacitor 

TrmAudio interstage trans, 10,000-20,000 c.4. 
pri. to 90000-18000 ohm sec.; 1:3 ratio 
(Therdarson T20A19) 

Te~Audio trans. 7000-15,000 ohms pri. to 


push-pull grids; 1:3 ratio (Stencor AS3-C) 
CHy—Pilter choke, 4.5 hy. @ 30 ma. (Chi 
cago 1706) 
S:, Se, Se-—S.p.84 
( Microswitch) 
Si —Normally-open mimature push-button switch 
( Microswitch) 
PLi, Ple—3 w@., 
Mr—0-30 ma. du 
Br—90 » 
volts) 
Vi, Ve, Ve—CKRI21 “pnp” junction transistor 
f Raytheon } 
Vie RII131C glow tube (Sylvania) 


subminiature toggle switch 


120 ». pilot light (see text) 
meter 
battery (3 required to give 270 


Fig. 3. ti 


diagram of the 


5 10 
TOTAL HOURS OF USE 


Fig. 4. Battery voltage vs hours in use, 
based on operation of two hours a day. 


out exceeding the manufacturer's rat- 
ings on collector dissipation and/or 
collector voltage and/or collector cur- 
rent. Power transistors capable of de- 
livering this amount of power in class 
A single-ended operation are still too 
expensive for the average experi- 
menter 

Operation of the class B transistor 
amplifier’ is quite similar to that of 
a class B vacuum-tube amplifier. A 
full description can be found in any 


Fig. 5. Glow-tube current vs battery vollt- 
age for the transmitter circult, Fig. 3. 


BATTERY VOLTAGE (VOLTS) 


transistorized version of the transmitter. 
of the standard texts **. Briefly, both 
transistors are normally biased to cut- 
off. As can be seen in Fig. 2, both 
bases and emitters are returned to 
ground, so that the collector currents 
are almost zero A signal on the 
primary of the input transformer 
drives one base positive and the other 
base negative, because of the push- 
pull connection of the secondary. The 
positive base cuts off its transistor, 
while the transistor with the negative 
base is turned on. When the signal 
polarity reverses, the transistor which 
was conducting is cut off, and vice- 
versa. Thus the two transistors work 
alternately for positive and negative 
swings of the input signal on the 
primary of the input transformer. The 
main difference between the transistor 
and the vacuum-tube class B ampli- 
fiers is that the transistor presents a 
low impedance to the input trans- 
former as soon as the base is made 
negative, while a vacuum-tube grid re- 
mains high-impedance until zero-bias 
is reached. Thus the loadings on the 
input transformer are considerably dif- 
ferent for vacuum-tube and transistor 
amplifiers 

The class B stage can be driven by 
an ordinary single-ended class A stage 
whose output transformer secondary is 
center-tapped. The class A amplifier, 
in turn, can be driven from the source 
of audio signal, such as a microphone 
or phonograph. Highest gain is ob- 
tained if the source impedance is 
matched to the transistor input im- 
pedance. 500-ohm microphones or 100- 
millihenry magnetic phonograph pick- 
ups fill the bill fairly well; other 
sources should be brought to an im- 
pedance level of about 1000 ohms by 
the use of matching transformers 

The complete schematic diagram for 
the transmitter is shown in Fig. 3, in- 
corporating all the circuits discussed 


before, plus a few more to be described 
in the following paragraphs 


Power Source 


Batteries are the most convenient 
source of power for portable equip- 
ment and are used in this design. In 
a total space of about 3%x3%x4 
inches, three 90-volt “B” batteries sup- 
ply 270 volts to operate all circuits 
Battery life is determined partly by 
how well the equipment will operate 
with partially-discharged batteries. A 
typical curve of battery voltage vs 
hours of use is shown in Fig. 4. Ob- 
viously the useful battery life will be 
longer if lower output voltage can be 
tolerated. A conservative value of bat- 
tery end-of-life is 65°. of nominal 
voltage; thus good battery life can be 
obtained if the will work 
properly when the 270-volt power sup- 
ply has decayed to 176 volts. The cir- 
cuit features to be described make pos- 
sible operation down to about 130 
volts, and expected battery life is 13 
total hours of operation, when 
for two hours per day Large! 
teries will last longer, of course 

The voltage across the glow tube is 
less than 150 volts at any current 
within the operating range of 3 to 55 ma. 
In order to make current flow in the 
tube, the battery voltage must then be 
equa! to or greater than 150 volts. 65% 
of nominal battery voltage will be 176 
volts, and there will still be sufficient 
voltage to operate the tube at the 
end of battery life. However, the wide 
variation in battery voltage during 
life (see Fig. 4) would cause excessive 
variations in tube current. This trou- 
ble is avoided by providing the two 3- 
watt, 120-volt lamps between the bat- 
tery and the shunt-feed choke, shown 
in Fig. 3. The lamps have a regulat- 
ing action, tending to keep the current 
constant. This is shown in Fig. 5, a 
graph of tube current vs battery volt- 
age for the circuit of Fig. 3; the dashed 
line shows for comparison what the 
current would be with a 6600-ohm 
fixed resistor instead of the lamps. 
When the current decays to about 15 
ma., switch S, can be closed, taking us 
to the upper curve of Fig. 5, and back 
to 25 ma. tube current. When the cur- 
rent then reaches about 12 ma., the 
batteries can be replaced and S, 
opened. If more precise current con- 
trol is desired, a 7500-ohm, 4-watt 
rheostat can be substituted for the 
lamps and §,. 

A minimum of 225 volts 
provided to light the 
the power is turned on Obviously 
the battery cannot do this when its 
voltage has fallen below 225 volts, 
part-way through life. 8S. a normally- 
open push-button switch, can be mo- 
mentarily pushed and released to light 
the glow tube if the battery voltage 
is not adequate. Closing S, causes d.c. 
current to flow in the shunt-feed 
choke. When §. is opened, the induc- 
tive “kick-back"™ of the coil generates 
enough voltage to light the tube. The 
tube conducts at a lower voltage than 
is required for arcing across the switch 


RADIO & TELEVISION NEWS 


circuits 


used 
bat- 


should be 


glow tube when 


contacts, so the switch is in no danger. 
An inductance of ‘2 henry or more at 
25 ma. is satisfactory. 8, should be 
open when the unit is being turned on, 
to prevent the initial surge on the glow 
tube from being coupled to the class B 
transistors, thus avoiding possible 
breakdown of the collector junctions 
S, may be closed after the glow tube 
lights. 


Optical System 


The likht glow of the glow modula- 
tor tube is placed at the focus of a con- 
densing lens to project the light in a 
narrow beam The authors used a 
double-convex lens of about 1% inches 
diameter and 1% inches focal length; 
the measured beamwidth was 5 de- 
grees. The receiver used a 6'4-inch 
condensing lens to collect light from 
the transmitter beam. The sensitive 
spot of the receiver phototransistor 
should be placed at the focus of the 
receiver lens. Try moving the photo- 
transistor forward and back to find 
the position of best focus, and move 
the light spot side-to-side, and up and 
down on the sensitive surface to locate 
the point of maximum response. The 
circuit used in the receiver is shown 
in Fig. 6; it is an improved version 
of one described in a previous article 

Those who read the article in the 
May issue will immediately recognize 
this new circvit as a more elaborate 
version of the earlier unit Another 
stage has been added which requires 
the inclusion of another plate-to-line 
transformer and the addition of an- 
other transistor. While these refine- 
ments increase the cost of the com- 
pleted unit somewhat, the improved 
performance offered by this unit out- 
weighs the expense 

The receiver itself is no 
ficult to build than 
although it may be necessary to ob- 
tain a slightly larger housing for the 
receiver to accommodate the added 
stage and its associated transformer 
The best procedure to follow would 
be to obtain your transformers first 
and then determine the maximum 
over-all chassis space that will be oc- 
cupied by the transformers and the 
few additional parts that will be re- 
quired. In any event, the completed 
unit will be compact since the use of 
transistors permits “crowding” of parts 
as there is no heat-dissipation problem 

Aiming the transmitter and the re- 
ceiver is made much easier by mount- 
ing them on photographic tripods 
equipped with pan-heads. This is easi- 
ly done by bolting, onto the base of 
each unit, a 4%” plate with a 4”-20 
tapped hole to receive the tripod screw 


more dif- 
the original unit 


Components 


Inexpensive condensing lenses can be 
obtained from Edmund Scientific Corp., 
sarrington, N. J. or A. Jaegers, Lyn- 
brook, N. Y. Raytheon CK721 transis- 
tors were used by the authors, al- 
though any other p-n-p units should 
be satisfactory, such as Sylvania, Radio 
or RCA 2N34's, or Raytheon 
The n-p-n transistors can be 


Receptor 


CK722's 
June, 1955 


Ri, Re—1500 ohm, Vy w. res 

Rr—35000 ohm pot (“Volume”) 

Ci, Ce—50 wid., 3 v. elec. capacitor 
Ce—.004 wid. paper or ceramic capacitor 
Sr—D.p.st. switch 

B,, Be-—1.5 volt battery 

Er—300-1000 ohm magnetic headphones 


13,000 


(ure 


Ts, 7 Single plate-to-line trans., 
ohms to 30,200/2350,500/600 ohms 
O-.8 or O.®) 

Ve X-25 phototransistor ( Transistor Products, 
Ine. See text) 

Ve, Ve—CK721 
(Raytheon) 


“pnp” transster 


junctoon 


Fig. 6. An improved version of the transistor receiver described in the May, 1954 issue. 


used if the battery polarity is re- 
versed from that shown in Fig. 3; 
this will also require changing the 
polarities of the electrolytic bypass 
capacitors, the glow tube, and the 
meter. Transformer turns ratios are 
shown on the schematic diagram of 
Fig. 3. The authors used Stancor A53- 
C and Thordarson T20A19 units al- 
though other similar transformers 
should prove satisfactory, and lower- 
impedance transformers would be even 
better. The glow modulator tube was 
a Sylvania R1131C. Subminiature 
Microswitch units were used for S,, 8 
S,, and §,, and the 1l-inch panel meter 
was made by International Instri- 
New Haven, Conn. (Standard- 
size components would work equally 
well, of course.) Three Eveready 490 or 
Burgess N60 batteries in series provide 
the 270-volt power supply 
Phototransistors for the receiver are 
now available from Texas Instruments, 
Inc., Dallas 9, Texas (Type 800), Sci 
entific Specialties 
Mass. (Sensiton 
SS7), and Radio 


ments 


Corp joston 35 
phototransistor type 


Receptor Co Tine 


Close-up view of the 
unit mounted on tri 
pod with all of the 
external components 
identified. Note the 
panel meter mounted 
so that it is read 
able from the top by 
person operating the 
light-beam equipment. 


New York 11, N. Y. (Type RR66), as 
well as the original supplier, Tranvyis 
tor Products, Inc., Waltham 54, Mass 
(Type X-25) Emitter and collector 
connections of the RR66 should be in- 
terchanged from those shown in Fig. 6, 
since this is a “p-n-p” transistor. The 
base lead may be left unconnected 

The authors wish to thank Messrs 
F. Campbell (WIABV) and M. Woro 
noff for their expert mechanical assist- 
ance 

A commercial version of this device 
will be manufactured by The Photo 
controls Co., 258 East Street, Lexing- 
ton 73, Mass. Kits are available for 


the experimenter to assemble 
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TEST POINTS ON 1995 DU MONT TV SETS 


By 


TELESET SERVICE DEPARTMENT 
Allen B. Du Mont Laboratories, Inc. 


Tracking down a. g. c. and 
intermittent sync troubles 


can be speeded up by using 


the test points provided. 


er performance can be obtained 

by making use of the test points 
provided on top of the chassis. As 
shown in Fig. 1, leads brought up 
through holes in the chassis serve as 
test points for the r.f. a.g.c., Lf. a.g.c., 
video detector output, and a.f.c. cir- 
cuit. Properly used, these points can be 
of great value in locating and correct- 
ing trouble 


Video Detector Output 


Fig. 2A illustrates the waveform 
that should normally be observed on 
an oscillograph connected to the video 
detector output test point. Observa- 
tion at this point is important for sev- 
eral types of receiver troubles 

One troublemaker that can easily be 
detected by observing the waveform 
at this point is hum modulation in the 
rf. or Lf. circuits. Usually, hum mod- 
ulation can be recognized by the char- 
acteristic wide, dark bars that extend 
horizontally across the picture. One 
dark bar covering approximately half 
of the picture appears if the hum is at 
60 cycles, and two dark bars separated 
by a light area are seen if the hum is 
at 120 cycles. 

Sometimes, however, the hum is not 
severe enough to cause noticeable hum 
bars on the picture. In such cases, the 
defect is usually evidenced by vertical 
rolling that occurs intermittently. The 
service technician is logically led to 
believe that the trouble in such cases 
is in the vertical syne circuits, and 
much time can be lost in looking there 
for the trouble. This time can be saved 
by checking the video detector output 
waveform before troubleshooting the 
syne circuits. Even a relatively slight 
amount of hum modulation on the sig- 
nal shows up as a waveform that is 
“S"'-shaped, rather than straight, along 
the horizontal axis, The effect is shown 


Mie information regarding receiv- 


This is the 1955 Du Mont TV chassis whose test points are discussed here. 


accentuated in Fig. 2B 
tortion than 
tical hold 
The reason that the vertical roll is 
intermittent is because the peaks and 
troughs of the hum are made to move 
along the video if. waveform by the 
difference in phase between the power 
line and the transmitted signal. When 
the phasing is such that the vertical 
syne pulse amplitude is less than the 
other portions of the signal, as in Fig 
2B, the vertical sync 
Under the opposite condition of phas- 
ing, the receiver locks into synchro- 
nization. A tube with heater-to-cath- 
ode leakage, located in the r-f. or if 
circuits, can cause 60-cycle hum mod- 
ulation. A defective filter capacitor 
can result in 120-cycle modulation 
Other defects in the circuits pre- 
ceding the video amplifier can also be 
detected by observing the video de- 
tector output waveform. For example, 
the waveforms of Figs. 2C and 2D 
show two different types of a.g.c. trou- 
ble. Syne compression is indicated by 
Fig. 2C. With this condition, the pic- 
ture appears excessively dark, and if 
the compression is severe enough, the 
picture will lose sync. An improperly 
adjusted “Dumonitor” control 
Fig. 3) or a partial short across the 
if. a.g.c. line can cause this effect 
White compression is indicated by 
the waveform of Fig. 2D. The picture 
under this condition will have a 
“washed out” appearance and a defi- 
ciency in contrast. An improperly ad- 


Much less dis- 
this can cause poor ver- 


receiver loses 


(see 


justed a.g.c 
across the r.f 
effect during 
signal. 
Further information regarding the 
effects illustrated in Figs. 2C and 2D 
can be obtained by making use of the 
rf. and if. a.g.c. test 


R.F. and I.F. Test Points 


These test points 
ically as shown in Fig 
ly as shown in Fig. 3. Under the con- 
ditions illustrated in Figs. 2C and 2D, 
improper voltages will appear at the 
a.g.c. test points verifica- 
tion that trouble exists in the a.g.c 
circuits. The’a.g.c. voltages that should 
be obtained with a wide range of sig- 
nal inputs to the receive 
in Fig. 4 

As indicated in the partial schematic 
of Fig. 3, the “Dumonitor” control af- 
fects both the if. and r.f. a.g.c. when 
the “L-D” (local-distant) switch is in 
the “D” position. Accordingly, the 
curves of Fig. 4 are plotted with the 
“L-D” switch set in the “L” position 
to eliminate the effect of the “Dumon- 
itor” control setting sets of 
curves are shown. The dashed curves 
apply when the ag.c. delay control 
is rotated completely clockwise (maxi- 
mum delay), and the solid curves apply 
when the control is rotated completely 
counterclockwise (minimum delay) 

It should be noted that neither of 
the control settings used in plotting 
Fig. 4 provides optimum a.g.c. condi- 


delay control or a short 


a.g.c. line can cause this 


reception of a strong 


points 


ire located phys- 


1 and electrical- 


serving a5 


are plotted 


Two 
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tions. With the dashed curves, condi- 
tions are good for weak signal recep- 
tion, but overload is encountered at 
relatively low signal input levels as in- weeo et 
dicated by the short curve. In con- if AGC O€T OuTPuT 

- TEST POwT TEST POwrT 


© 
© e wid @) 
©) 


trast, the solid curves indicate condi- 
tions that are good for reception of 
strong signals but result in a poor sig- 
nal-to-noise ratio for weak signals. A 


very wide range of signal inputs can 
be accommodated with the a.g.c. delay 
control set so that the a.g.c. curves 


fall between those shown on Fig. 4 


The curves are drawn with the control O+ FusED nes 
. afc 
at both extremes of rotation so that cost Pow? 


the conditions can be duplicated for 


6e06 
troubleshooting purposes “ 
By measuring a.g.c. voltages under (1) 
varying conditions of signal input and 


comparing the readings against Fig. 4 


it can be determined whether or not Fig. 1. Above chassis layout of the Du Mont RA-312 and RA-313 TV receivers. 
the a.g.c. circuits are functioning prop- 


erly. A v.t.v.m, should always be used 
in measuring a.g.c. voltages. 

The a.f.c. test point is used in ad- 
justing the horizontal oscillator. Such 
adjustment is sometimes required as a 
result of aging or replacement of 
tubes and components 

To adjust the horizontal oscillator: 

1. Set the horizontal hold control 
(located on the front panel) to the 
center of its mechanical range 

2. Short the af.c. test point to 


«< 


ground Pig. 2A. Normal video . 2B. Hum modulea- Fig. 2C. Sync compres- 

3. Adjust the horizontal stabilizer detector output wave. an detector. sion due to poor a.q.c. 
control (on rear of chassis) to the po- 
sition where the picture holds sync FROM VIDEO 
momentarily. (Note: With the a.f.c ocrecren 
test point shorted, the a.f.c. circuits 
are not functioning and the receiver A BD 
will not hold syne continuously.) 

4. Remove the short from the a_f.c. 
test point. 

The % ampere fuse mounted on the 
top of the chassis serves as a convenient 
point to check the “B-+-” voltage. Un- 
der normal operating conditions, with 
a line voltage of 117 volts a.c., “B+” 
at the fuse should be approximately Fig. 2D. White compres- 
235, volts sion due to a.g.c. fault. 

Since this fuse is in the line that 
supplies power to the horizontal output 
stage, a burned-out fuse can indicate 
trouble in the _ horizontal output, Fig. 3. A.g.c. circuit partial oumowiton 
damper, or high voltage circuits. A schematic for Du Mont RA-312 a 
short or partial short across the “B+” and RA-313 television chassis. syue TLween 
boost line can also cause the fuse to 
burn out Fig. 4. Variation of a.g.c. voltage to the rf. and Li. stages with input signal. 

The test points discussed in this ar- 


ticle are found in the RA-312 and RA- Jee | | | | | | | | 


313 Du Mont TV chassis. Some modi- sou poe Be ape ATO Se ao ot Gout Cm CG 
fication in the location of these test CURVES PLOTTED WITH AGC DELAY CONTROL ARM AT 4239¥ 
points may occur in later production 
runs of these chassis. However, such 
modifications will probably be minor ra 
ones 

Editor’s Note: The July issue and 
succeeding issues of Rapio & TELE- 
VISION News will carry articles on the 
test points built into the 1955 tele- 
vision chassis of other popular makes 
Since a “speaking acquaintance” with 
these test points and their function can 
save the technician valuable servicing 
time, we recommend that you follow 
this series closely. Next month the 
new Emerson television chassis will be 


discussed —y- 
June, 1955 
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WHY THE NARTB CURVE 
FOR MAGNETIC TAPE? 


By W. E. STEWART 


Director of Engineering. The Maico Co., Inc. 


The standard, as set by the NARTB, applies solely to 15 ips 
recordings. Although standards for other speeds have not as 
yet been approved, same principles can be applied to them. 


N OUR daily work with tape record- 
ers it is often easy to forget some of 
the fundamentals. For instance, in 

order to obtain the frequency charac- 
teristics of a particular head and tape 
combination we may run a curve by 
putting a constant audio current into 
the head and then playing back the 
resulting signal on the tape. We then 
say that we will equalize for this char- 
acteristic by placing half the compen- 
sation in the recording amplifier and 
half in the playback amplifier. This is 
especially handy when the same ampli- 
fier serves for both recording and 
playback, as is often the case. How- 
ever, we have greatly over-simplified 
the situation by doing so: What hap- 
pens when the tape is put on another 
machine with different characteristics? 
The answer is often disconcerting. Are 
we using the tape to its best advan 
tage? We usually don’t know. It was 
in an attempt to derive some reason- 
able answers to these questions that 
the NARTB Subcommittee did _ its 
work and came up with the standard 
now in use, 

The recording and reproduction of 
audio material involves the balancing 
of three basic qualities. These are 
frequency response, distortion, and sig 
nal-to-noise ratio. Thus, if lower dis 
tortion is desired it usually means 


Fig. 1. Graph of recording losses. 


recording at a lower level, thus sacri- 
ficing signal-to-noise ratio. We can re- 
duce the noise level further if we re- 
strict the frequency range, etc. In well 


Eprron's Note 
stances the 


Aithough in many in 

NARTB standards refer to a 
playback curve, basically the 
standard is confined aolely to the charac 

teriatics of the information that ia re 

corded on a tape The standard applies 
solely to the tape The idea, of course, ia 
to standardize all tapes go that they can 
be used on any machine. Actually, in vieuw 
of the variation between recording heads, 
one will find that the recording and play- 
back sections of tape recorders will vary 
between manufacturers Even though 
there ia auch variation, all still follow the 
NARTB standard in that the characteris 

tic of the recorded material on the tape is 
the same—dirrespective of the machine 
used 


apecific 


designed systems, either disc or mag- 
netic tape, the recording medium is 
used to its maximum utility and be- 
comes a limiting factor 

To use a recording medium to best 
advartage, it is important to know its 
behavior during the recording process 


* The author was a member of the NARTB Sub 
ommittee on Magnetic Recording Standards from 
May 1948 to June 1954: the last year an chair 
man It ae through this period that the present 
NARTB magnetic recording standards were for 
mulated and aceepted by he industry During 
thie time Mr. Stewart wae manager of Broadcast 
Audio Engineering at RCA Victor Division, and 
Was actively engaged in the desien of professional 

ind’ tape recording equipment 


Fig. 2. The recording pre-emphasis. 
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In disc 
possible to examine 
usually aided with a lov 
brated microscope, and determine the 
limiting conditions lateral 
excursion, over-cutting, relative ampli- 
tude at different frequencies, etc., can 
be easily observed. In magnetic re- 
cording, such visual checks have been 
impossible and other measuring meth- 
ods have not been developed to the 
point where they are well understood 
or easy to apply. However, methods 
are available and it is hoped that they 
will become better derstood and 
more widely used 

The NARTB equalization curve was 
developed with the philosophy that the 
record on the medium (‘that is, tne re- 
corded tape) is the important 
point to standardize, since it is the 
item that is transferred from 
machine to another 

Starting with this and ig- 
noring the measuring problems for the 
moment, let us see what can be put on 
the tape to obtain the highest possible 
signal-to-noise ratio across the whole 
audio band without distor- 
tion. If we take a magnetic 
tape and run a distortion 
curves on it we will find that it over- 
loads at somewhat lower levels as the 
audio frequency increases. In other 
words, the overload characteristic of 
the tape droops at the higher frequen- 
cies. This statement is admittedly 
rather general, but it is close enough 
to the facts to starting 
point 

It will be noted that this is ex- 
pressed in terms of the record on the 
tape. The recording process has several 
losses that are not constant with re- 
spect to frequency, so we cannot say 
that constant current recording gives 
a flat signal on the tape. Fig. 1 gives 
typical conditions during recording. 

These losses include eddy current, 
stray capacity, resonance, etc., in the 
head and circuit as well as those due 
to the so-called demagnetizing effect 
of the ultrasonic bias currents used in 
most audio recording. These losses 
vary with the amount of bias, fre- 
quency of bias, type of tape, tape 
speed, etc. Thus, if a constant current 
is fed into the head, the recorded level 
on the tape is far from flat 
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This condition obviously does not 
use the magnetic tape to its fullest 
extent at the higher frequencies. In 
order to record a signal at full level 
on the tape, regardless of frequency, it 
is necessary to “pre-emphasize.” 

Fig. 2 shows the results if we pre- 
emphasize just enough to bring the 
maximum recording level to the over- 
load point at all frequencies. 

However, another factor is involved. 
The recordist learned long ago that it 
is not necessary to assume that all 
audio material reaches the same am- 
plitudes at all frequencies. Studies 
have shown that the maximum energy 
content of speech and music at differ- 
ent frequencies reaches the approxi- 
mate relative values shown in Fig. 3° *. 

There are a few notable exceptions 
to this curve. For instance, pipe organs 
and some other instruments have very 
strong low-frequency energy and ap- 
plause has strong high-frequency en- 
ergy content. The skilled recordist 
will take these into account by back- 
ing down the recording level. Ignoring 
the special cases, it appears from Fig. 
3 that we are not recording at the full 
level available on the tape if we sim- 
ply pre-emphasize for the recording 
losses. It appears that at 10,000 cycles 
the loudest sounds will be recorded 
somewhat below the capability of the 
tape; and that at 50 cycles there is 
also a margin. In the fight to keep 
the signal high above the noise level 
the recordist would like to use the 
tape to its fullest capability. Hence, 
he uses still more pre-emphasis. At 
the high frequencies he “tips it up” 
as much as he feels he can without 
overloading the tape. At the low end 
he would like to leave it alone (for 
organ music, etc.), but he is plagued 
with 60-cycle hum pickup in the play- 
back, so he tips up the low frequencies 
to override the hum a little more. 

The result is a recording current 
curve somewhat like Fig. 4. 

If a 1000 cycle signal were to be put 
into such a recording amplifier and 
adjusted to maximum recording level; 
and then the same level signal at 
10,000 cycles put into the circuit, it is 
obvious that the tape would be over- 
loaded, due to the pre-emphasis incor- 
porated in the amplifier. For this 
reason frequency response measure- 
ments must be made at levels well 
below the maximum recording level. 
However, when voice or music are put 
into the recording amplifier and ad- 
justed so the peaks are just reaching 
the overload point, the recordist knows 
that he can normally expect these 
peaks to be tones in the middle fre- 
quency range of 500 to 3000 cycles, 
and that any extremely high- or low- 
frequency peaks will be well below 
this 

The foregoing explains what is gen- 
erally considered good recording prac- 
tice. However, there were several 
reasons why it did not seem feasible 
to establish a recording standard in 
terms of the recording pre-emphasis 
curve. One of the simplest is the fact 
that the only way to check such a 
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curve is by playing the recorded ma- 
terial back through a calibrated play- 
back head. Since a calibrated playback 
head must be used anyhow, why not 
establish the standard in playback 
terms? This is what the NARTB re- 
cording standard has done. 

To understand the problem of cali- 
brating a playback head it is necessary 
to review the behavior of such a de- 
vice. If we make a large head with 
a smoothly rounded face in close con- 
tact with the tape, laminated core 
structure, good coupling between core 
and coils, and an infinitesimally short 
gap, we will obtain a straight line re- 
lation between the head output and 
frequency. If the signal on the tape 
is at the same level at all frequencies, 
the output of the head will be a 
straight line rising 6 db per octave (20 
db per decade) as shown in Fig. 5. 

However, no head is ideal and there 
will be some loss due to eddy currents, 
winding capacity, etc., which we call 
frequency losses because they are a 
function of frequency. There is an- 
other group of losses called wave- 
length losses. At the high frequency 
end these are mostly caused by the 
fact that the gap must have finite 
length. These change their frequency 
relationship when the tape speed is 
changed and this gives us a method 
for measuring them. There can also 
be wavelength effects at the low fre- 
quencies, but if the head is large, and 
the tape is in good contact with the 
face for a sufficient distance on either 
side of the gap, these effects can be 
made negligible. The construction and 
calibration of such a head takes con 
siderable skill and the laboratory pro 
cedure must be gone through enough 
times for the experimenter to be fa- 
miliar with the various pitfalls, such 
as azimuth misalignment, overloaded 
tape, hum interference, etc 

Nevertheless, the NARTB commit 
tee eventually found that several lab- 
oratories could obtain the same results, 
and at least one method outlined in 
the final standard appeared to be 
entirely practical 

Note that the curve of Fig. 5 is not 
the usual playback curve taken with 
constant recording current, but one 
taken with constant level on the tape 

It is recommended in the standards 
that a head with a short gap be used 
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Fig. 5. Playback response (signal. flat) 


that has not over 5 db “gap loss” at 
the highest frequency to be calibrated 
Frequency losses are expected to be 


very low, but should be checked. A 
simple RC network can usually be 
used to compensate for the losses at 
the high frequencies so the response 
is corrected to a straight line with a 
6 db per octave slope over the cali- 
bration range 

If a flat signal is then put on the 
tape and a compensation circuit is 
placed in the playback amplifier with 
a response which drops 6 db per octave 
as frequency increases, flat output re- 

(Continued on page 112) 


Fig. 7. NARTB standard recorded level 
on tape. All curves are for 15 ips speed. 
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Underchassis view of the wattmeter. 
The construction of the resistor bank is 
critical, 


F. WATTMETER 


By R. A. THOMASON 


Follow the text exactly on this. fi 


An inexpensive circuit to be used in conjunction with a 


standard v.o.m. for two-way 


tions equipment is rapidly becom- 

ing an important source of income 
to many technicians. The quality of 
the service the customer demands on 
this type of equipment requires a 
sizable investment in special test 
instruments useful only for this type 
of work, The r.f. wattmeter described 
here will fill the need for one of these 
instruments at moderate cost. It is 
intended for use in the following cases: 


G tions: equi of two-way communica- 


1. In the shop where a limited 
amount of two-way service is done, 
| CALIBRATION CHART | 
Ri © 750,000 
10 J 
ZZ. 
7 
JT 
, 
- 
' 
' 
0 100 
MICROAMPERES 


communications service work. 


and a more accurate instrument is not 
justified. 

2. In the field where a minimum of 
test equipment is carried. 

The unit is built into a Bud alumi- 
num “Minibox,” and is very compact 
(4"°x2%"x2%”"). 

A Simpson 260 on the 100 micro- 
ampere scale is used as an indicator 
of power. Other meters could be used 
here, of course; .sowever, the calibra- 
tion charts shown will not apply un- 
less the instrument has the same sensi- 
tivity as the Model 260. The unit would 


be handier if it had its own meter 
built-in, calibrated directly in watts. 
The parts layout can be seen from 
the photograph and is not critical ex- 
cept for the resistor bank R, through 
Rw. These resistors are 220-ohm, 2- 
watt carbon units. If it is not certain 
that the resistors selected are carbon, 
one should be broken. Wirewound 
resistors will not work here. In the 
resistor bank, the idea is to keep all 
leads short in order to avoid any 
inductive reactance. The bracket is 
made from four pieces of thin brass 
shim stock material Each piece 
should be cut about two inches square 
with eight holes drilled in two columns, 
using a #68 drill. Centers are spaced 
the diameter of one resistor. Two 
banks of eight resistors are then made 
by threading the wires through the 
shim stock at each end. The wires are 
trimmed to about one-quarter inch 
and bent over. They are then soldered 
with a large hot iron, to avoid burning 
the resistors. The shim stock is 
trimmed down to the size of the bank, 
with the exception of one end which 
is left large enough for mounting the 
completed bank. At least four mount- 
ing bolts should be used here. The two 


banks are soldered together, being 
careful not to overheat the resistors 
If it is desired to have the watt- 


meter cover both ranges as shown in 
Charts 1 and 2, a switch could be 
installed to change the value of R,. 
A switch with low resistance contacts 
should be used. 

Chart 1 is calibrated up to 100 watts; 
however, the unit should not be per- 
mitted to operate at the higher powers 
except for a few seconds at a time 
since the resistor bank is only rated 
at 32 watts. 

Several of these units were built and 
used with different Model 260 meters 
The accuracy held within 10% over a 
frequency range of 4 to 170 mega- 
cycles. If a meter of known accuracy 
is available, it should be used to check 
the accuracy of the charts yf) 


Circuit diagram and parts list for the 
ri. wattmeter. The istors in the 
bank must be 2-watt carbon units. 


Rir-— 750,000 ohm, +1% (for Chart 1) 
200,000 ohm, ©1% (for Chart 2) 

R. through Re-—220 ohm, 2 w. carbon res. 

Ci, Ce01 wld. dise ceramic capacitor 

CRr--1 N48 crystal diode 

Jr—Coaxial chassis receptacle (Type VHF, N, 
BNC, ete.) 

Je—Phone jack 
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ANY service technicians have nevet 
M encountered the problem of d.c 
installations, simply because their 
localities are wired for 117 volts a.c 
which is the power used by all stand- 
ard model TV receivers. In 
the older areas of electric power serv- 
ice, however, d.c. power is furnished 
and TV receivers as well as all other 
appliances must be suitable for d.c 
operation. In addition to the 
ising 117 volt d.c. lines, there are also 
many instances of battery power 
sources such as trucks, trailers, boats, 
wind-driven generators charging up 
torage batteries, and similar situa- 
Whether the installation takes 
place in a house trailer, an exhibition 
or showroom-type truck, or simply in 
with d.c. power lines, the 
methods and equipment used are the 
same 
There are some TV receivers which 
are designed to operate from d.c. power 
A few receivers feature a.c.-d.c 
operation. This article will 
only the case where an “a.c. only” type 
TV set is to be used with a d.c. source 
The methods described here are ap- 
plicable to 117 volt d.c. power line; 32 
24, 12, and 6 volt battery; and genera- 
tor systems 


some of 


areas 


tions 


a home 


lines 
consider 


Inverters 


The means of 
vice from a d.c 
an inverter, converter, or a.c 
tor However 


operating an a.c. de- 
source is often called 
genera- 
since only the word .n- 


verter applies exclusively to the de- 
vice used for d.c. to a.c. conversion, it 
probably is the most generally used 


term. By connecting an inverter be- 
tween the d.c. source and the TV re- 
ceiver, the latter can be operated in 


the conventional 
there are 
this arrangement 
ing into detail 


manner! 
difficulties 
but before go 


Actually 
some connected 
with 


consider the operation 


of the inverter itself 
Most service technicians familiar 
with auto radio repair work have al 


ready had contact with an inverter. In 
the car radio, power from the 6 or 12 
volt battery is used todrive a vibrator 
and the a.c. output of the vibrator is 


then stepped up by the power trans- 
former. Basically, many inverters are 
nothing more than a vibrator and a 


power transformer with the necessary 
fuses and switches added 

There is one inverter, the Carter 
“Converter,” shown in Fig. 1, which 


operates on a different principle. In 


this unit there is a d.c. motor driving 
an a.c. generator whose output is 115 
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Fig. 1. A motor-generator 
type inverter. These units 
furnish a good sine-wave out 
put with little interference. 


Running an a.c. TV receiver 


off d.c. power lines or 


batteries is no problem if you know the proper type 


of inverter to use and what to do about interference 


volts a.c. The exact frequency depends 
on the speed of rotation of the gener- 
ator and the d.c. input voltage, so that 
variations in d.c. line voltage result in 


variations of the a.c. output frequency 


A separate, remotely located speed 
control, such as shown in Fig. 1, can 
be adjusted for best operation. The 
inverter itself can be located unde! 
the TV set or in a nearby closet, and 


the speed control can be placed nea: 
the controls of the TV set In 
the adjustment will not have 
to be mack 

rhe 


most 
instances 
too often 
“Cony 


Carter erte! do« not 


Fig. 2. A typical vibratortype invert 
er with excellent frequency stability. 


need an external interference filter and 
should operate satisfactorily with most 
Vv sets. It is available in 6, i2, 28 
115 volt d.c. versions with power capa 
bilities anging from 100 to 300 watts 
sufficient to operate even a TV-radio 
phonograph combination 

A completely different principle is 
ATR television 
2. The circuit 
shown in Fig. 3 
type 


and 


used in the inverter 


hown in Fig diagram 
of this unit is 
typical of the 
the features of 


and } 
One of 
this unit is the use of 
r.f. filters both in the input and output 
input filter, LF 

which might 
line due to motors or 


vibrator 


circuit The remove 


any interference ride in 


on the d« other 


electrical devices. The secondary filter 
LF., removes the harmonics generated 
im the 


a good 60 cps sine-wave output 


Vibrator circuit and helps assure 


determining 
inverter is the 


The main frequency 
tine 
which determines 
applied to the relay 
Sand 4 of 
a good sine wave 
output of the 
transformer T, is 
at 60 cps through capacitors C,, Cs, and 


element in this 
constant of Rk 
how the 


and C 
power |! 
coil connected to terminals 
the vibrator To get 
from the square-wave 
vibrator resonated 
allows the service tech 
select the output voltage 
taps of the transformer: 
should be adjusted for 
with the TV 


( Switch & 
nician to 
from four 
This 


about 117 volt 


switch 
receiver 


operating 
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Fig. 3. Complete schematic diag of a 
vibrator-type d.c. to ac. inverter. Note 
the input and output rf. filters and the 
switch for selecting various power outputs. 


A somewhaf different type of in- 
verter is the Cornell-Dubilier “Power- 
con,” shown in Fig. 4. The Model 
110RT25 has two unique features 
which the service technician should 
know about. One is the frequency 
control which is accomplished by the 
adjustment knob visible at the top of 
the unit in Fig. 4. The other feature 
is a “phantom switch” which auto- 
matically turns the inverter on and 
off as the TV receiver is turned on or 
off. When the cover of the Model 
11ORT25 is removed, the two features 
are visible, as shown in Fig. 5. The 
special adjustable-frequency vibrator is 
shown plugged in at the rear, a 60 
eps transformer with three taps is in 
the center, and the “phantom switch” 
is being inserted in the foreground. 

The mode of operation of the “phan- 
tom switch” is apparent from the 
diagram in Fig. 6. When the TV set 
is connected and turned on, a small 
amount of d.c. passes through the TV 
power primary (or heater circuit) and 
this activates a sensitive relay which 
closes the d.c. switch to the vibrator. 
Since this dc. is on the order of 1 
milliampere, it will not affect the TV 
set operation, Note that a blocking 
capacitor separates the d.c. source 
from the a.c. power. This capacitor 
is a large electrolytic which has very 
low a.c. impedance and low d.c. leak- 
age. 

The adjustable-frequency vibrator 
and transformer circuit is shown in 
Fig. 7. In order to control the fre- 
quency with a simple potentiometer, 
the vibrator coil and contacting reed 
are specially designed and regular 
vibrators cannot be used. The circuit 
of Fig. 7 does not include the r.f. in- 
terference filters which are included 
in both input and output of the “Pow- 
ercon.” These filters are essentially 
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similar to those shown in the circuit of 
Fig. 3. 
Servicing Inverters 


Generally, the part that becomes 
defective most often in a vibrator-type 
inverter is the vibrator itself. When 
working on such a problem it is 
absolutely essential that an exact re- 
placement part be used. In rotary 
inverters, the most likely defect is 
deterioration of the brushes, and 
burnouts or shorts in the winding, 
commutator, etc. These troubles are 
electrical rather than electronic, and 
anyone familiar with electric motors 
and generators will be able to work 
on them 

In addition to the vibrator in in- 
verters using them, the rf. filter or 
one of the capacitors in the circuit 
may become defective. Simple ohm- 
meter checks will suffice to indicate 
whether electrolytic capacitors are 
good or whether a capacitor is shorted. 
To check for open paper or oil-filled 
capacitors, replace each temporarily 
with a good one. 

Care should be taken in working on 
any inverter with the power on since, 
in effect, you are working across the 
power line. 

In general, the service work re- 
quired on inverters is quite small 
compared to the amount of trouble- 
shooting expected for a TV receiver 
during its normal life. Many service 
technicians in areas using d.c. power 
stock some replacement vibrators for 
the most frequently used inverters, 
but aside from that, no other special 
spare parts are usually stocked. 

When the customer buys a TV set 
and wants it installed in a d.c. locality, 
it is up to the service technician to 
recommend a suitable inverter. The 
two major considerations are the d.c. 


input voltage and the power output 
required. Typical inverter models 
which can be used for the different 
input voltage conditions are as fol- 
lows: For 6-volt input, the Carter 
Model A1013CT or the ATR 6THSH 
may be used. Carter Models B1013CT 
to B1030CT or ATR Model 12THSH 
may be used for 12-volt dc. inputs 
Twenty-eight volt inputs can take the 
Carter J1013CT or the ATR 28THSH; 
for 32 volts, the ATR 32THSH is ap- 
plicable. For d.c. inputs in the neighbor- 
hood of 110 to 117 volts, there are the 
Carter D1013CT, the ATR 110TRSE, 
and the Cornell-Dubilier 110RT15 
Other models by these manufacturers 
are also available for this input volt- 
age range. 

Carter, Cornell-Dubilier, and ATR 
all make various models providing 
from 150 to 400 watts for continuous 
operation. It is important to select 
the right power rating since, if the 
power consumption is less than rated, 
the frequency often will be off and 
the voltage excessive. Some of the 
inverter manufacturers list both in- 
termittent and continuous power out- 
put, but for a TV installation only the 
latter figure, the lower one, is im- 
portant. The customer will operate 
his TV set for hours without switching 
it off, therefore, the intermittent pow- 
er rating of the inverter has little 
meaning. 

Ascertain the power requirement of 
the TV set by checking the manu- 
facturer’s label or tag which is usually 
found at the rear of the receiver. 
Select a suitable inverter by match- 
ing the TV power rating with the 
inverter rating as near as possible 
For example, if the TV receiver re- 
quires 300 watts and the two nearest 
inverter models are capable of 250 and 
350 watts respectively, the latter 
should be chosen. If we select the 250- 
watt model, the 300-watt TV set will 
operate at low line voltage and the 
inverter will tend to overheat. The 
350-watt inverter will run cooler, and 
although it will supply a slightly 
higher line voltage than 117 volts a.c., 
it will otherwise operate correctly. If 
we should choose a 400-watt inverter 
for the 300-watt TV set, the inverter 
load would be much too light and un- 
stable operation might result of 
course, it is always possible to connect 
a light bulb of suitable wattage in 
parallel with the TV set to load down 
the inverter. 

Aside from the ordinary installation 
problems which beset the service tech- 
nician, a d.c. TV installation can also 
suffer from any one or all of the 
following: 

1. vertical rolling 

2. dark bar moving in picture 

3. interference 

To avoid these three defects, it is a 
good idea to test the receiver first in 
the shop. If 117 volts a.c. is available, 
connect the set to the line and care- 
fully adjust the vertical height, line- 
arity, and hold controls. Next, allow 
the picture to roll slowly vertically and 
look for a dark stationary bar on the 
screen. Turn the contrast down and 
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the brightness up to see any such bar 
This defect, if present, can be either 
a dark bar in the center of the screen 
indicating 120 cps hum, or the upper 
half of the picture may be darker than 
the lower or vice versa, indicating 60 
cps hum. The latter defect is most 
likely due to heater-to-cathode leakage 
in either the video or if. amplifier 
stages. Try replacing tubes to cure this 

The 120 cps or 60 cps hum inter- 
ference may be very slight and may 
not be apparent when the set operates 
from the a.c. line which is synchron- 
ized to the TV station signal. When 
the picture is allowed to roll slowly 
up or down, this defect becomes ap- 
parent, just as it would appear when 
the set is operated from an inverter 
which is not locked exactly to the 60 
cps frequency from the TV station 
To cure a 120 cps hum condition may 
require additional filtering in the 
‘B+” supply, and replacement or ad- 
dition of some of the decoupling or 
filter capacitors. 

The third type of installation trou- 
ble, interference due to the inverter 
itself, can be checked at the shop by 
operating the set first from the a.c 
line and then from the inverter, if a 
suitable d.c availabie. If 
such a source is not available in the 
shop, be sure to take some a.c. line 
and antenna filters along on the job 

Most of the inverters designed and 
sold for TV receiver work are well 
shielded and have good filters at the 
a.c. and d.c. terminals to keep any r.f 
interference from the TV set 
sionally, however, this filtering is not 
sufficient. The following general rules 
will help overcome rf. interference 
due to the inverter and should be tried 
in sequence, When interference-free 
reception is achieved, the 
steps can be omitted 

1. Locate the inverter at least 6 to 
10 feet from the TV set. The inverter, 
especially if it has a “phantom switch 
circuit, car 


source 18 


Occa- 


remaining 


be placed in a closet or an 
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Vibrator-type inverter with variable frequency con 
trol and automatic “on-off switch which goes on with the set. 


Fig. 5. 
Fig. 4. 


adjoining room, or even in the base 
ment. This reduces the susceptibility 
of the TV set to direct radiation from 
the inverter 

2. Install the 
away from the 
and d.c. power lines 

3. Short out the antenna terminals 
at the receiver to see if interference 
persists. If it does, it is mostly due to 
the a.c. line or direct pick-up. If the 
interference disappears install an an- 
tenna interference filter directly at the 
TV receiver. High pass TV filters are 
standard items in 
stores 

4. Install a line filter. Typical plug 
in types suitable are the Aerovoz 
Model IN30, Mallory Model X3, and 
many others. The line filter is plugged 
into the a.c. output of the inverter and 
then the line to the TV set is plugged 
into the filter 

5. If a line filter reduces the inter- 
ference but does not eliminate it, add 
an antenna high-pass filter 

6. Severe interference may require a 
heavy-duty a.c. line filter right at the 
TV set. The Mallory Model LCS has 
its own line cord which can be plugged 
in at the inverter and then the coiled 
up TV set power cord is plugged into 
the filter. A still stronger filtering 
scheme is to wire a Sprague “Filterol 
2’ into each side of the line cord right 
inside the TV chassis, with the filter 
ground connected to the chassis 

7. If it is impractical to locate the 
inverter at a distance, and interference 
direct radiation, the in 
terior of the TV cabinet may 
be lined with copper 
lighter interference bottom 
plate on the chassis may be ifficient 
This is not feasible in most of the new 
vertical chassis TV sets 

Most d.c. installations will not re- 
quire any of these extreme 
After completing the d.c. installation 
it might be wise to check back in the 
evening when the line voltage is 
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Interior view of the vibrator-type inverter shown in 
The automatic “on-off” switch is being plugged in 
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Fig. 6. Partial schematic diagram 
the automatic “on-off” switch used 
the vibratortype inverter of Fig. 
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Fig. 7. Partial schematic diagram of 
the vibrator section of the inverter 
of Fig. 5. Note the frequency control. 


ly lower to see if the 
quency adjustment needs touching up 

Some of the inverters feature a sp. 
cial frequency control for two reasons 
Sometimes, in an installation 
inverter, a slight 60 cps or 120 cps 
hum will exist if the 60 cps 
from the inverter varies with 
Also, this variation may lead to verti 
cal instability which 
ment of the 


not remedy 


Vibrator {fre- 


ming an 
power! 
tine 
simple adjust- 
ertical hold control may 
these effects, 
control ad 


To correct 
the inverter frequency 
justed until the inverter output is close 


enough to the 60 cps sync pulses to al 


low good vertical locking action Ww 
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THE 
“REBEL 9°’ 


By 


JAY CARVER 
Cabinart 


Construction data on a compact, portable speaker cabinet 
which is designed to be used with a 12-inch loudspeaker. 


HE smallest of recent “Cabinart” 
T cevetopments in the field of corner 

horns is the 20-inch high “Rebel 5.” 
The size and price of this particular 
cabinet might be misleading since, in 
reality, this enclosure offers excellent 
performance for so compact a design 

While crowded, the “Rebel 5" will ac- 
commodate a separate 3-way speaker 
with a 12” woofer with crossover 
points at 1000 and 5000 cycles 

Obviously the great, powerful boomy 
bass and tonal response which charac- 
terizes a “Klipschorn” are not 
able in this enclosure 
sign gives a response which is as 
smooth for its size and as free from 
distortion as could be expected with 
the necessarily high crossover frequen- 
cies 

Naturally, the minimization of dis- 
tortion requires that the response at 
the extreme bass end be attenuated 
Therefore, if one compares the “Rebel 
5” with the “Klipschorn” when playing 
organ music, one finds that the bottom 
couple of octaves are attenuated but 
the sound output remains clean. Its 
“controlled bass,” or lack of a boomy 
peak of response, does not permit the 
diaphragm of the speaker or speakers 
to “free wheel,” generating its own 
frequencies and cross modulating with 
the signal. Surprisingly, on lighter 
music of the piano (and especially if 
the repertoire avoids the lower octave) 
one has to listen closely to detect the 
difference between the “Rebel 5" and 
the “Klipschorn.” Of course, it is as- 
sumed that the “Rebel 5” in this in- 
stance is driven by a 12” bass cone 
with a heavy magnet, a horn-loaded 
mid-range unit, and an extended-range 
tweeter, 

The choice of drivers for the “Rebel 
5" can be determined by applying the 
following criteria: In the $40-$60 price 
range, the best choice would be two- 
way coaxials incorporating horn-type 
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avail- 
Instead, this de- 


tweeters. The single voice coil speaker 
is not advisable with this design be- 
cause of the distortion and lack of 
definition which may result. Drive sys- 
tems in the $80-$120 class may be built 
up from a 12” cone woofer, a mid- 
range driver of the “ball park” type on 
a short horn, a tweeter, and a cross- 
over network. In the case of woofers, 
high-efficiency units with light magnets 
should be avoided. 

Assuming use of mid-range and 
tweeter systems, the squawker or mid- 
range unit as applied to the “Rebel,” 
is required to cover slightly more than 
two octaves. Preferred are the public 
address type, compression units using a 
2” diameter phenolic diaphragm. The 
tweeter must be of the type which is 
free from peaks in the 5000 to 10,000 
cps region or an unnatural “presence” 
peak will exist. Preferable is a dia- 
phragm not larger than %” of the 
phenolic type to produce the internal 
damping of transverse waves within 
the diaphragm and a horn not to exceed 
3” in length with an adequately small 
throat for proper loading. 

A crossover network for a multiple 
system in the “Rebel 5” should be one 


Suggested crossover network for three-way 
“Rebels.” Constants given are for a 16 
ohm voice coil with 1000 and 5000 cycle 
crossover frequencies. Since this network 
is a@ special design, it would have to 
be made up of individual components. 
The inductors used are of the variable 
type. similar to the UTC VI-Cl3 and VI-C10. 
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having a 6 db/octave slope 


instead of 
the type having a sharp cut-off. When 
using separate, 3-way drive systems in 
this enclosure it is possible 


to achieve 
and freedom from 


L000 


the same response 
distortion above cycles as are 
available in the “Klipschorn” in the 
same frequency range. This means that 
the reduction in size and cost has re- 
sulted in a sacrifice in tonal response 
only in the region below 1000 cps 

With performance such as this, the 
enclosure is suitable to recording moni- 
toring applications, for use with port- 
able motion picture projection units, 
and in home sound systems where 
space is at a premium 

The “Rebel 5” is the third of a series 
of “Rebel” cabinets put out by G @ H 
Wood Products Company, 75 North 
llth Street, Brooklyn 11, N. Y. in its 
“Cabinart” line 

The first, the “Rebel 3" was the larg- 
est unit and was designed especially 
for 15” speakers. The “Rebel 4” was 
offered in both 12” and 15” versions, 
the former being described in the Oc- 
tober 1953 issue of Rapio & TELEVISION 
NEws. 

This “Rebel 5” is actually the small- 
est of the group and was designed pri- 
marily for use where space is an im- 
portant factor and portability is de- 
sired. It has one added feature in that 
although best performance is obtained 
when used in a corner, it does incor- 
porate its own corner horn making it 
possible to use it against a flat wall. 
The other two versions did not include 
this feature. 

The “utility” version of the “Rebel 
5” is priced less than $35.00, cut for 8” 
or 12” speakers and under $50.00 for 
the versions in fine woods and leather- 
ette. All required cutouts for the loud- 
speakers to be used are included in the 
net prices. Both the portable and fine- 
wood models are shown in photos 
above. —D- 
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Two models of the “Rebel 5.” the one in 
fine woods (left) and the “utility” model (be- 
low) with a carrying handle for portability. 


Mechanical Details on the “Rebel 5’’ 12° Speaker Cabinet 


Additional notes on the construction: This enclosure is designed for use with any three combinations of speakers: 1. 
A single 12” coaxial speaker incorporating a wooler and tweeter. 2. The coaxial unit of (1) with the addition of a 
separate high-frequency horn, The tweeter of the coaxial unit would then serve as a mid-range unit. 3. Individual 
units consisting of a wooler, squawker (mid-range) and tweeter. Note that the additional cut-outs for the mid-range and 
tweeter units are not shown in the mechanical details below. Obviously. the size of the cut-outs would depend on the 
particular units used. They can, however, be added to this enclosure. To do so, simply invert the cabinet or the 
mounting board so that the woofer unit is at the bottom of the enclosure. Add the other units above the wooler and assem- 
ble them directly to the mounting board. 
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Curtiss-Wright has introduced a whole series of devices 


covering applications from quality control to dentistry. 


Various shapes may 
be cut in ceramics, 
metals, or glass by 
means of the ultra- 
sonic drill which 
bores without rotat 
ing. A rapidly mov 
ing head drives an 
abrasive solution 
through the surface 
of the work piece. 


A large hub is examined ultrasonically with an “Echoscope.” 
Location of flaws, if they exist, shows on the scope screen, 
Transducer-receiver operates on the impulse-echo principle. 


Rapid inspection of large metal parts is facilitated with a 
“Sonometer,” an ultrasonic “seeing eye” that locates delects 
in materials without resorting to destructive test procedures. 


HOSE sound waves that travel in the ultrasonic region 
 iatove 20,000 cps) are being utilized in a wide variety 

of applications ranging from equipment for quality con- 
trol, manufacturing, food processing, medicine and den- 
tistry to brewing, and industrial and scientific research 

The fact that an ultrasonic wave has the ability to pene- 
trate thick metal pieces and traverse the length of a steel 
beam yet is stopped by an air pocket is the secret behind 
the operation of a whole series of non-destructive 
devices 


testing 


In other applications 
ing of 


ultrasonics relies on the harness- 
numbers of vibrations per second to move 
molecules of which all matter is composed 
its ability to mix liquids, for example 
than by any normal mechanical means 
and paddles 
Electronic 


large 
his explains 
thoroughly 
igitation 


instruments, similar to radio transmitters, 
are used to make ultrasonic waves by expanding and con- 
tracting a material able to convert electrical! 
ultrasonic oscillations or pulsations. These materials in- 
clude magnetic metals, certain crystals, and some ceram- 
ics. When placed in a changing magnetic or electrical field, 
these materials change physical shape. In 
characteristic is called megnetostriction. Crystals and ce- 
ramics with this property are known as electrostrictive or 
piezoelectric materials 

In the rapidly alternating field, the material 
and contacts at frequencies from 20,000 
times per second 


energy into 


metals this 


expands 
up to 500 million 
This is the source of the waves that do 
the work in the science of ultrasonics. From there on, the 
problem is simply one of applying a suitablk 
directly to the material in work 

Using this basic principle, Curtiss-Wright Corporation is 
producing an extensive line of ultrasonic equipment for 
industry and science under license from Dr. Lehfeldt and 
Company of West Germany 

Among the unique devices now ready are ultrasonic 
washing units which are designed for cleaning and de- 
greasing delicate foils and small and large metals parts 


oundhead 


Delicate foils, tiny gears, and other metal objects can be 
quickly and thoroughly cleansed in the ultrasonic parts wash. 
ing unit without danger of deforming or damaging the parts. 
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which could damaged by mechanical Ultrasonic hops ex 
cleansing processes i “Sonometer” which locates defect tractor used to im 
in materials however close to the surface. This device in prove flavor of the 
corporates a sonic transmitting head which sends a beam beer and reduce 
amount of hops 
directly through the entire test object to a separate ré 
mr it ‘rill that bl ; ‘ needed by nearly 50 
ceiver; an ultrasonic drill that is capable of cutting intr percent in extraction 
cately shaped hol in metals and ceramics in 


a singl and separation of 
operation; and an ultrasonic echo device which detects aromatic and bitter 


flaws in metal, measures the thickness of materials, and substances. Process 
computes fluid content also improves shelf 
processing fields stability and re 
has demonstrated an ultrasonic therapy de- tards sedimeniation. 
vice which especially valuable in the treatment of osteo 

hypertrophic and degenerative arthritis, bursitis 


In the medical, laboratory, and food 
the company 


neuriti 
sciatica, myalgia, fibrositis, sprains and strains, and forms 
of chronic superficial ulcers; a unit that painiessly an 
thetizes teeth without injections which has proven advan- 
tageous in preparing painful cavities, quick iontophoresis 
pain therapy preparation of vital pulps pulp test ind 
high-frequency minor surgery; in the laboratory and food 
processing realms the ultrasonic “Conche” is designed to 
while an ult: 
sonic hops extractor that improves the flavor 
of beer at the same time 
being offered 

In the medical field one of the primary advantags ul 
cording to the company, is that no extensive t 
required of the technician who administers the 
Since these therapy nits 


provide rapid homogenization of chocolate 


and quality 
cutting production costs is also 


raining 1 


treatment 


} are available in both portable 
and office models they provide a flexible tool for the physi 


cian. They are designed to be used in two different way 
one the direct method whereby the skin is well oiled 


and 
the transducer slowly moved over the area 


and the indi 
rect method involving the submersion of the part to be 
treated in water and then placing the transducer about 
one-half to o1 inch away from the affected part. The 
treatments are designed to be administered in a series of 
eight to twelve treatments at intervals of 48 hours with 
each treatment averaging from 3 to 10 minutes 

All of these devices offer unique advantages to the in 
dustrialist, the doctor or dentist, and the laboratory tech- 
nician in that ultrasonics provides a rapid, precise, and 
thorough method of handling the job at hand. The advan- The “Conche” ultrasonically homogenizes chocolate masses in 
tages of ultrasonic techniques in industry are many in that a matter of seconds. The process improves flavor, makes the 
it saves both time and materials 0 chocolate easier to work, saves time, waste, and floor space. 


An ultrasonic therapy unit (left) and the “Dentatron” unit One of the ultrasonic laboratory units for research and «mall 
(right}—both designed to facilitate medical treatment and production in the fields of bacteriology, chemistry. nutrition, 
diagnosis with virtually no pain for patient being treated. etc. There are various accessory units available for unit 
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A CHASSIS ? 


WHEN SHOULD 
YOU PULL 


mended. 


ITH the multitude of different 
troubles that may befall a TV re 


ceiver, the ailment cures range up 
and down the scale from the ridiculous- 
ly easy to the incredibly difficult. The 
easy repairs can be dispatched neatly 
and inexpensively in the home, while 
the real toughies have to be taken into 
the shop for costly bench scrutiny 
Where should the line be drawn? At 
what point on the “difficulty 
should you home attempts 
and pull the chassis into the shop? 
These questions pose a ticklish prob- 
lem, for in all fairness to yourself and 
the service business you are connected 
with, the cold facts of profit and loss 
must be considered, On the other hand 
you must honor the trust the tech- 
nically uninformed set owner places in 
you, by not permitting him to pay ex- 
orbitant or charges 


Picture Tubes 


Our service compeny advocates pull 
ing almost all picture tube jobs. This 
is a safe procedure since it eliminates 
implosion dangers. However 
another important factor. A very hu 
man TV service technician will 
sionally err in his analysis of what is 
wrong, but if the chassis is perched on 
the bench, the blunder is of little con 
sequence 

For example, one of our technicians 
was called out to repair a 21-inch 
Phiico. It had no brightness. A cold 
6AX4 damper tube was quickly located 
and the picture blossomed in. Then he 
checked the rest of the set. He found 
the brightness control fixed at a fairly 
high level. No amount of turning the 
“pot” would alter the setting 

He informed the customer of the 
condition. The set owner told him that 
the brightness control had never 
worked; she thought it was supposed 
to be that way. The service technician 
explained she had a shorted electron 
gun in her picture tube. All was well 


scale” 


cease all 


unnecessary 


there is 


occa- 


The type of servicing in the home shown by 
is definitely not 
It is inefficient, degrading. and 
can result in damage to furniture and rug. 


this illustration 


recom. 


thoug! for the 
about six 


receivetl 


was only 
The technician 
idea of exchanging the 


months old 
sold her on the 
defective CRT. He then 
pulled the into the shop and 
sent the CRT to Philco for 
However! the 


everyone by 


warrantied 
chassis 
c xchange 
distributor surprised 
refusing the exchange 
After checking the tube they 
with the statement 
tube wa 


came up 
amazing that the 
good 


The technician tried a different tube 


in the chassis. It, too, reacted with the 
same fixed brightness condition. A bit 
of frantic ohmmeter checking found 


the CRT at 
This was dead short- 
brightness “pot There 
discovered that a wire 
brightness con 
trol to the CRT cathode was wedged 
tightly rectifier 
had damaged the insula 
wire. By fixing the bad 
brightness control was re- 
stored. Luckily, the service technician 
had pulled the chassis. What would 
have happened if he had tried to in- 
stall a new picture tube in the home? 

Another time, one of the boys was 
out looking at a 12-inch Du Mont. It 
also exhibited the classic fixed bright- 
ness symptoms. He sold the customer 
on the idea of a new picture tube, then 
he pulled the chassis. On the bench, 
the condition turned out to be a little 
different. Upon turning the “pot,” the 
brilliance would vary a slight bit. A 
05 w#fd. capacitor leading from the 
video amplifier into the CRT grid was 
shorted, putting “B+” on the grid 
This caused the defective CRT symp- 
toms 


the cathode connection of 
ground potential 
ing out the 
upon it was 
stretching across the 
beneath a selenium 
The pressure 
tion of the 
wire the 


On occasion, though, the 
puts a fly in the ointment 
that the CRT changing 
place in the home. Although disagree- 
able, from an objective business point 
of view it is not good to lose the sale. 
We've lots of CRT's in the 


customer 
He decides 
must take 


changed 


home under these circumstances. One 
of our technicians was looking at a 
12-inch Emerson that had no raster 
but plenty of high voltage. The heater 
of the picture tube was lit. The high 


voltage lead was found to spit purple 
death nicely to the chassis, but would 
not spark at all into the 
well, An open CRT 
pected, although there was the 
possibility of an resistor in the 
CRT circuit. The rugged individualis- 
tic set owner had his own ideas on the 
subject. He insisted on the picture 
tube replacement taking place in his 
domain. Rather than lose the sale, the 
technician agreed. He took 
and left 

The following day he 
a new picture tube and fortunately the 
installation confirmed his suspicions 
Everybody concerned was happy. The 
service technician collected the money 
and breathed a sigh of relief. He didn't 
have to use the alternate explanation 
he had prepared or any of the bevy of 
resistors he was carrying for the oc- 


picture tube 
cathode was sus- 
lesser 


open 


a deposit 


returned with 


casion 

Upon customer demand, we will go 
ahead with an occasional parlor floor 
CRT changing, but we do not as a rule 
think it is the wisest method. The jcb 
can be handled in a much safer and 
more expert fashion on the shop bench. 

In order to install a new CRT in the 
home you must make an extra trip to 
obtain the tube Instead of 
leaving with a deposit and coming back 
with a boxed CRT, you can leave with 
the chassis and back with a 
working receiver. Then you can install 
the set with a comfortable feeling, 
knowing everything is right, rather 
than with a half formed prayer that 
everything will go as hoped 


Obvious Bad Parts 


What about other repairs? When 
should home service investigations stop 
and the chassis be pulled? 


anyway 


core 
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Every service shop should have a 
definite understanding on this— 
here are a few recommendations 


for better customer relations. 


ART 


MARGOLIS 


The only sure way to troubleshoot a receiver quickly and expertly By 


is on the shop bench with test equipment and schematic diagrams. 


Allowing for com 
pany decided that we should change in 


exceptions, oul 


the home any part that is definitely 
proven bad. This includes tubes, fuses 
capacitors, resistors, selenium recti 


fiers, etc. On one hous 
a 12-inch Admiral, the 
poor sync and a moving weave. Check- 
ing through the tuner, if and 
sync tubes showed nothing. The chassis 
was taken out of the cabinet and the 
technician poked around beneath the 
syne tubes with an ohmmeter. There 
coming off the 12AU7 sync separator 
plate, was a .02 #fd. capacitor that 
measured three ohms. (See Fig. 1.) 
The solder gun unhooked it and a new 


eall involving 
symptoms were 


video 


capacitor was quickly installed. The 
picture locked in 
The only thing is, you must be very 


careful with these obvious troubles. On 
home, a 21- 
small square 
that wouldn't 


one job in a customer's 
inch Philco displayed a 
gleam of illumination 
have been enough to grace a scope 
tube. Without hesitation, the bright 
orange rectifiers were replaced with a 


pair of sky blue ones. Sure enough 
it spread the picture out, but not 
enough. Also, the sides of the picture 
now had a 120-cycle ripple. Without 


further ado, the chassis was pulled 

In the shop, it was discovered that 
one of the 120 «fd. filter capacitors had 
decided it didn't want to be a capaci- 
tor any more and had transformed it- 
self into a big fat 40 megohm resistor 
A new was all that was 
needed to complete the repair 

Other times you will easily spot an 
obviously bad part, but it is not sensi- 
ble to change it in the home. Such 
troubles as faulty tube sockets and 
bad flyback transformers fall into this 
category 

A 21-inch Muntze that was checked 
in the home had snow on all channels 
When a voltmeter probe was placed on 
the 6BZ7 rf. amplifier plate connec- 
tion, “B was missing. The chassis 
was pulled and, in the shop, an open 
1500 ohm plate load resistor was lo- 
cated in the tuner. In this case, it 
would definitely have been a messy job 
to change the resistor in the home. 


capacitor 
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If you do not know the exact part 
that is causing the trouble in a TV 
set, without really digging, the repair 
job should not be accepted unless you 
can pull the chassis into the shop. kx 
tensive troubleshooting on a set own 
er’s living room floor or rug cannot be 
done satisfactorily or 

Before adopting this rule, one of our 
boys was out looking at a 16-inch Ad 
miral. He found that there 
raster or high voltage; however he dis 
unique phenomenon. If he 
pulled out any of the video if., detec- 
tor, or video amplifier both the 
high voltage and raster would sing on 

He pulled the chassis out onto the 
floor, opened up a schematic 
manual, and began checking voltages 


profitably 


was no 
covered a 


tubes 


service 


After about an hour and a half of 
squirming and sweating, he rooted out 
an open 100,000 ohm resistor. (See Fig 


2.) It was one of the twin balancing 
across the 6AL5 horizontal 
phase detector. Being open, an unbal- 
anced syne pulse was fed to the hori 
zontal oscillator grid, 180 degrees out 
of-phase with the sync signal. This 
positive voltage killed the oscillator 
which, in turn, could produce no high 
voltage. If the technician 
any of the video tubes there would be 
no sync. The 6AL5 did nothing and 
permitted the oscillator simply to run 
free 


resistors 


extracted 


Before the chassis was re-installed 
and all details taken care of, better 
than two hours had elapsed. The sect 


owner called a few hours later, at the 
same time the technician was telling 
us how he licked this dog. She told us 
loudly, “You people have a heck of a 
nerve sending out that inexperienced 
man. I had to pay for over two hours 
labor just for a little resistor. And he 
never would have found it then if he 
hadn't looked in his book!” 

Another time, one of our men was 
in a home working on a 12-inch Philco 
The video was extremely strong even 
at minimum setting of the contrast 
control. The too dark picture was in- 
termittently breaking into sync and 
weaving. New tubes didn’t help at all 
The chassis was pulled out of the cab- 


inet and turned on its side. All volt 


ages seemed right except the bias on 


the if tubes They were a hit too 
positive. Some parts were unso'dcred 
their resistances were checked and 
then resoldered. The technician wa 


completely stumped 

Finally, he told the 
the chassis must go. She napped 
back, “Sure, first you throw my tek 
vision around on the floor, then burn 
up all the parts underneath. No won 
der you have to take it to the factory 
You and don't know 
fix it!” 

After a couple of hours on the bench 
with the little monster, the technician 
had to admit that maybe he did 
know how to fix it. Then he consulted 
his Philco service notes. By the great 
est stroke of fortune they told about 
this model and this special condition 


131) 


customer that 


broke it how to 


(Continued on sage 
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Fig. 1. The 02 sid. capacitor coming olf 


the 12AU7 sync separator plate meas 
ured three ohms in this circuit, result 
ing in poor sync. Such a condition can 
be detected and repaired on a house call. 


Fig. 2. Lack of high voltage was traced 
to an open 100,000 ohm resistor in 


this horizontal phase detector circuit. 
yoo 
M asm 
RESISTOR 
or 
001 


TO HOMIZONTAL OSCKLATOR GRID 


BANDPASS 


Front view of the bandpass r.{. power am- 


plifier 


Note absence of all tuning knobs. 


Details on a unique unit which permits operation over an 


entire amateur band without need for tuning adjustments. 


cial about it? Nothing that hasn't 
been commercially exploited, but 
something most hams have been miss- 
ing out on. Many a ham’'s ideal is a 
transmitter that will stay tuned up 
over the entire band. Toward this end, 
a number of good “«rticles have ap- 
peared featuring a broadband or gang- 
tuned transmitter. A few have used a 
double-tuned stage in the exciter Sut 
virtually all have required some sort 
of power amplifier tuning adjustments 
Well, this amplifier provides an answer 
for these particular gentlemen for 
there are no knobs to turn or adjust- 
ments to make (other than the v.f.o.) 
over an entire amateur band. There 
is no grid tuning, no power amplifier 
tuning, or antenna peaking 
The method of accomplishing this is 
quite straightforward and a detailed 
explanation can be found in any radio 


A BANDPASS amplifier—what’'s spe- 


engineering handbook. However, brief- 
ly, when two tuned circuits are coupled 
together a flat-topped type of response 
curve can be obtained by careful ad- 
justment of the resonant frequencies 
of the tuned circuits, the coupling be- 
tween the tuned circuits, and the 
effective loading across the secondary 
tuned circuit. The application of these 
bandpass or double-tuned circuits is 
quite common in TV set if. strips (at 
least the older models) and many tele- 
vision transmitter power stages 

This amplifier isn't intended to be 
the answer to every operator's prayer 
for it has a few minor drawbacks 
which will be explained. First, it ad- 
mittedly is more difficult to tune up, 
but once it is adjusted it's done for 
once and for all—just like a TV set 
if. strip. Secondly, it can only be used 
with a broadband antenna such as a 
folded dipole. The third item is that 


Fig. 1. Equipment 
setup for making 
bandpass circuit 
adjustments. If 
scope and genera 
tor are not avail 
able, see article. 
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Fig. 2. Test equipment set 
up for the point-by-point 
method of setting plate 
circuit adjustment. This 
method is described in the 
text. Refer to the article. 
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RE POWER 


AMPLIFIER 


By 
RICHARD GRAHAM, wz2pPopi 


the amplifier efficiency drops to about 
SO 0per-cent of its efficiency as an 
ordinary narrow-band amplifier. In re- 
turn you get the powerful! advantage of 
convenience in operating and the abili- 
ty to change frequencies as fast as you 
can turn the knob of the f.o 

The particular amplifier described 
and shown schematically in Fig. 3 is 
designed for the ten-meter phone band 

this being the writer's particular fa- 
vorite. However any band of the build- 
er’s choice can be used by changing the 
coils and tuning capacitors to resonate 
in the desired band. The principles and 
tuning up procedure are still the same 

Double tuning the output stage of 
the transmitter, when properly adjust- 
ed, permits a constant power output to 
be developed over the 
from 28.5 to 
cycles. Broadbanding the 
tuned transmitter 
means of circuit 
capacitance o1 load 
would result in very low efficiency since 
the load resistance that the 
drops as the bandwidth increases. For 
example, the load resistance that the 
tube sees for a practical amplifier 
would be given by the following equa- 
tion 


band of 


IG 7 


entire 
frequencies mega 
usual single- 

circuit by 
tank 


increasing the 


output 


lowering the 


tube sees 


R; ] 


Where: 
Af bandwidth betwee: 
points 
C tank circuit capacitance 
C is on the order of 30 ex#fd. This value 
is dictated by the output capacity of 
the tube or tubes. The bandwidth A/ 
would have to be quite wide if the re- 
sponse curve and hence the 
put is to remain fair} 
the band. With a single 
the response can never be 
and therefore ths 
actually remain constant. However let- 
ting the bandwidth equa! 5 megacy 
and substituting in equation (1) will 
give us a typical vaiue ol! 
ance, 


sere 


power 


power! out- 
constant over 
tuned cir« 

made flat 


power out can never! 
cles 


load resist- 
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1 
(6.28) (5) (10°) (30x 10") 


R00 
ohms 


The “Q” of such a circuit would be 
quite low as shown by substituting in 
the following: 

a] Ri/X, 800/177 45 (2) 

Such a low tank circuit “Q” means 
high harmonic output with consequent 
TVI problems. This is in addition to 
the very low efficiency to be expected 
with the tube working into an 800 ohm 
load. Thus broadbanding in this man- 
ner is quite impractical 

However by double tuning the out- 
put the low “Q” and low efficiency can 
be improved tremendously. The band- 
pass characteristic of a double-tuned 
transitionally-coupled circuit, ie., a 
double-tuned circuit adjusted to pro- 
duce maximal flatness on the top of 
the bandpass curve, is illustrated in 
Fig. 4. The characteristic curve of a 
broadbanded single-tuned circuit is also 
included for comparison 

The top of the curve in Fig. 4 is flat 
which means a constant power output. 
The sides are steeper than the single- 
tuned broadbanded circuit shown which 
infers a higher load resistance for the 
tube. This is more rigorously shown 
by the following. The load resistance 
RF, in this equation is that seen by the 
tube working into a_transitionally- 
coupled, double-tuned circuit 
R li V27AafC) 
where: 

As Bandwidth 
points 
Primary tank circuit capacity. 

Since the sides of the curve for the 
double-tuned circuit are steep, the 
bandwidth Af can be conservatively 
given as 3.55 megacycles if only 1.2 
megacycles are desired flat 
Substituting in equation (3): 


(3) 


between half-power 


] 


(1.44) (3.14) (3.5)(10°)(30) 10°") 
2140 ohms 


The “Q” of the primary circuit is 
now up to 12. This value is within the 
usual design values of 10 to 20 for am- 
plifier tank circuit “Q.” At the same 
time the load that the tube sees is in- 
creased 2.7 times over the previous case 
of a broadbanded single-tuned circuit 
This means that for the same plate 
current flowing through the tube, 2.7 
times the power can be developed 

Now finally, let's compare this dou- 
ble-tuned circuit to the usual narrow- 
band single-tuned circuits used in most 
transmitters. Let's assume a middle 
value of “Q” of 15. At an operating fre- 
quency of 30 megacycles, the band- 
width of such a circuit is 30/15 or 2 
megacycles. Substituting in equation 
(1); Ri would then equal: 


1 


(2)¢3.14) (2) (10°) (30) (10) 
2650 ohms 


R 


In the double-tuned circuit, the load 
resistance calculated to be 2140 
Comparing this to the 2650 ohm 
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Rir—15,000 ohm, , » 
Re—300 ohm, 2 w. res. 


Ro, Re, 


Ro, Ru, Ru—47 ohm, Vy » 


Ry-—27 000 ohm, 2 w. res 
Rv—6000 ohm, 1 w. res. 

Ry, Rir—47 ohm, 2 w. res. 
Re—200 ohm, 5 w. wirewound res. 


Ru—! 


0,000 ohm, 5 w. wirewound res 


Cu, Ca, Cr, Ca —.005 pid. disc coramic capacitor 
Cr—22 puld. tubular coramic capacitor 


Cy, Ca, Ca, Co, Cur 


O01 wid. coramic stand-off 


capacitor 
Cr—100 pufd. mica capacitor 
Ca—25 nald. ver. capacitor 


Cu—! 


5 


2 
° 
So 


000 puld. c4eramic capacitor 


Fig. 3. Schematic diagram and parts 
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Top view of the author's bandpass r.i. 


@ivac 


Cru1000 antd. ceramic feedthrough capacitor 

Cy 33 ways ver. capacitor 

Le—10 t. 226 wire, Vy" dia. slug-tuned form 

Le—B t. 224 wire, Vy" dia. slug-tuned form 

Le—Link consistin«s of 2 +. each on Li and Le 
Use hook-up wire 

Ly, Le—® t. hook-up 
Ru 

Ll 5 #. #12 wire, 144” dia., 

1 6 t. #212 wire, 1%" dia, 

RFCr—R4. choke, 21 phy, 
Z-28) 

Je Coax connector 

Je, Ja, Je Open-corcuit jack 

Ve, Ve—807 tube Vy 


and 


wire wound over R 


arwound 
airwound 
600 ma. (Ohmite 


5763 tube 


list covering bandpass 11. amplifier. 
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OBTAm OW aT 20) uC 
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Fig. 5. Method of getting the antenna res 


onant to the center of the band. See text. 


Fig. 4. Comparison of frequency versus 
load resistance for a single-tuned broad 
banded circuit and double-tuned circuit. 


power amplifier. It is easy to build. 
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Fig. 6. Bandpass characteristic of a 
double-tuned tranfitionally-coupled circuit 
under various operating conditions. 


load which would normally be used 
means that the efficiency has dropped 
to about 80 per-cent of what we would 
normally expect. This means that for 
the same plate current we will get 20 
per-cent less power out for the con- 
venience of operating the amplifier in 
this manner. 

Outside of the bandpass coupling net- 
works in the grid and plate circuits of 
the 807's, the amplifier is quite conven- 
tional. A 5763 pentode serves as a 
driver for a pair of 807's operating in 
parallel, Drive for the 5763 was ob- 
tained from a v.f.o. exciter in this case, 
and was capacity-coupled through a 
piece of coax cable to the grid of the 
5763. The coax in this case serves only 
as an additional capacitance across the 
tank circuit of the exciter. The output 
of the 5763 is fed through the bandpass 
coupling network into the grid of the 
807's. The input bandpass circuit has 
a fixed load consisting of the grid leak 
resistance and the input resistance of 
the tube when it is being driven. With 
the load thus presented, the bandwidth 


is approximately 4.5 megacycles wide 
For this reason it is fairly easy to ad- 
just the grid circuit. Even with this 
wide bandwidth plenty of drive is 
available for the 807 grids. 

The output circuit of the 807’s is 
similar electrically to the grid circuit, 
however mechanically it is quite dif- 
ferent. In the grid circuit, variation 
in coupling between the primary and 
secondary tuned circuits is accom- 
plished by varying the position of the 
link between the two circuits. In the 
plate circuit this variation is accom- 
plished by orienting the position of the 
secondary coil with respect to the pri- 
mary coil. Also, because of the lower 
power in the grid circuit it was con- 
venient to use slug-tuned coil forms for 
tuning the primary and secondary. The 
higher power involved in the plate cir- 
cuit necessitated the use of variable 
capacitors for tuning 

The output circuit also involves one 
more variable to be adjusted, ie., the 
antenna loading. In the grid circuit the 
loading is fixed as stated previously 
However in the output circuit efficien- 
cy and, consequently, bandwidth is 
quite important. Thu. besides the pri- 
mary and secondary tuning adjust- 
ments and the coupling adjustment, a 
careful loading adjustment is also nec- 
essary 

The load placed on the transmitter 
must be fairly constant over the whole 
band. A 300-ohm folded dipole has this 
characteristic. An ordinary 72-ohm 
dipole, beam, or other types of rela- 
tively low impedance antennas have 
too high a “Q,” i.e., too narrow band- 
width to be used satisfactorily with 
this amplifier 

The antenna must also be cut for the 
center of the band to present a 
stantially resistive load to the trans- 
mitter over the entire band. This is best 
done by cutting the antenna longer 
than necessary for the center frequen- 
cy (29.1 megacycles). By removing the 
transmission line from the antenna and 
making a one-turn loop as shown in 
Fig. 5, the resonant frequency of the 
antenna can be quickly determined. By 
pruning the ends, the exact frequency 


sub 


Underchassis view of the bandpass r.f. power amplifier. Construction is simple. 
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of 29.1 megacycles can be reached. Un- 
fortunately the dimension cannot rx 

liably be given here because the propr 
gation constant of 300-ohm ribbon 
varies considerably between different 
manufacturers. The best and most re- 
liable method is the pruning method 
described. 

The tuning up of the amplifier is 
done in two stages, first the grid circuit 
adjustments are completed, and then 
the plate circuit parameters are ad- 
justed. 

The first step in adjusting the grid 
circuit is to set the resonant frequency 
of L, and L,. First slide the link L, 
down toward the chassis to loosen the 
coupling between the primary and sec- 
onilary. Now adjust the slugs in L 
and L, to 29.1 megacycles with a grid 
dit) meter. Now remove one end of the 
screen dropping resistor Ry so the 807's 
will not draw any appreciable plate 
current. Now turn on the plate voltage 
to the amplifier. Plug a 0-10 milliam- 
pere meter in the grid current jack 
and slide the link up toward the coils 
Sweep over a range of approximately 
28 to 30 megacycles with the excite 
Adjust the position of the link and 
touch up the adjustment of L, and L 
to get a fairly constant grid current 
over the band from 28.5 to 29.7 mega- 
cycles. Some juggling of L,, Le, and the 
link position will be necessary since 
each adjustment interacts with the 
other adjustments. 

The next step is to adjust the plate 
circuit. A television sweep generato! 
covering the 28-30 megacycle region 
and an oscilloscope are very helpful in 
adjusting the tuning, coupling, and 
loading adjustments, however they are 
not essential. A sweep generator and 
an oscilloscope can give an immediate 
picture of the condition of the tuning 
and speeds up the procedure consider- 
ably since the effect of any one adjust- 
ment can be visually observed on the 
scope. However since many of us don't 
have sweep generators and 
available, an alternative method of 
tuning will also be discussed 

This latter method, which is not too 
difficult, uses the amplifiers v.f.o. or 
an ordinary signal generator that cov 
ers the 10-meter band 

The test equipment set up for the 
sweep generator method is shown in 
Fig. 1. The 300-ohm resistor simulates 
the 300-ohm folded dipole for the pre- 
liminary adjustments. Set the load tap 
on the second turn of the secondary 
coil L,. Loosen the coupling between 
the primary coil L,. and the secondary 
coil L, by rotating the whole capacitor 
and coil assembly Cw and L, about the 
mounting bushing of Cw. Set the reson- 
ant frequencies of the primary and 
secondary circuits to 29.1 megacycles 
by adjusting Cy and Cy» respectively 
Now couple the coils approximately as 
shown in the photographs. Set the 
sweep generator to sweep through a 
range of about 25 to 35 megacyclies 
Adjust Cy and Cy, the coupling and 
load tap point to give a flat-topped 
bandpass of 28.5 to 29.7 megacycles 
The adjustment of these four factors 

(Continued on page 113) 
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DISTORTION/POWER ADAPTER 


By ALLAN M. FERRES 


ARMONIC distortion and power 
* output can be measured with an 

a.c. vacuum-tube voltmeter, such 
as the Heathkit AV-2, by the addition 
of a simple, low-cost adapter. These 
measurements will aid the service 
technician and experimenter in his 
work with audio equipment 

The adapter consists of dummy load 
resistors of 4, 8, and 16 ohms, a 400- 
cycle filter, and a meter-set control 
The readily available parts are en- 
closed in a 3"x4"x5” grey hammertone 
finish aluminum case. No calibration 
of the unit is required. Its low cost, 
simple construction, and small size 
make it a worthwhile addition to any 
electronic tool kit or workshop 

To determine power output, a steady 
tone is fed into the amplifier, and the 
voltage appearing across a dummy load 
resistance is applied to the formula 
“power equals the square of the volt- 
divided by the resistance.” As 
Table 1 lists the values usually en- 
countered in audio amplifiers, power 
can be read directly from this table 
without resorting to any pencil and 
paper work 

The principle behind the distortion 
measurements is equally simple. A 400- 
cycle tone is fed into the amplifier at 
a sufficient Jevel to produce the output 
power desired for the measurement. A 
filter rejects the 400 cycles from the 
output and the residual voltage is 
measured by the meter. This resid- 
ual voltage is the harmonics of the 
400-cycle tone which are generated by 
the amplifier. As these harmonics were 
not present in the test tone, but pro- 
duced by the amplifier, they are, 
therefore, distortion voltages. The per- 
centage of harmonic distortion is the 
voltage at the output of the filter di- 
vided by the voltage at the input of the 
filter, multipled by 100 

The meter-set control is provided so 
that the percentage of distortion can 
be read directly from the meter scale 
without requiring calculations 

In the schematic diagram, the two- 
section, four-position, shorting-type 
switch, 8,, selects the dummy load re- 
sistors which are connected to the out- 
put of the amplifier under test. As 4, 
8. and 16-ohm resistors of adequate 
power rating are not readily available, 
two 3-ohm and two 5-ohm, 25-watt 
units are used. With 8, in the 16-ohra 
position, the four resistors are con- 
nected in series. For 8 ohms, a 3-ohm 
and a 5-ohm are connected in series 
The 4-ohm load is obtained by a series- 
parallel connection. A fourth position 
of the switch, marked “Ext,” is pro- 
vided so that an external load resistor 
can be connected across the amplifier 
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Two views of the author's home-built unit. 
The entire device can be housed in a 3” x 
4" x 5” case. Note the ventilating holes. 


Construction details on an auxiliary device for checking 


audio harmonic distortion at full amplifier power output. 


output if required. As shown in the 
photographs, ventilating holes are 
drilled in the back, top, and bottom of 
the case near the resistors to reduce 
their temperature rise 

Rs, a 1000-ohm pot, is the meter-set 
control and is mounted on the front 
panel. The 400-cycle rejection filter is 
made up of CH,, C,, and C,, and the bal- 
ancing control Re. An IRC type RQI11- 
121 pot, having a very short screw 
driver slot shaft, is used for the bal- 
ancing control, It is mounted under the 
choke by a flat bracket and a 24” 
length of brass rod, threaded for a 
#6 screw. A hole is drilled in the bot- 


Complete schematic and parts list cover 
ing the distortion/power adapter. lt was 
designed to be used with Heathkit AV-2. 


Ry, Re-—3 ohm, 25 w. wirewound res 

Re, Rie-—35 ohm, 25 &. wirewound res. 
R,—1000 ohm wirewound, linear taper pot 
R.— 30,000 ohm linear taper pot 

Ci, Cr—.068 pid., 400 +. capacitor 

CHr—3.5 hy., 30 ma. choke (Stancor C-1080) 
Ji, Je—Open-circeuut jack 

Sr—D.p. 4-pos. water switch, shorting type 
Se—S.p. 3-pos. wafer switch, non-shorting type 


tom of the case directly under the con 
trol shaft so that it can be adjusted 
with a screwdriver when the case is 
closed. 8, is a single-section, three- 
position, non-shorting rotary switch 
used to connect the meter jack, J 
across either the amplifier jack, the in 
put of the filter, or the output of the 
filter 

(Continued on page 124) 
Table 1. Voltages across load resist. 
ances as a function of power (E ’ 


POWER LOAD RESISTANCE (ohms) 
(watts) a 16 


2.83 
4. 
4.9 
5.66 
6.32 
6.93 
7.48 
8. 
6.48 
8.94 
9.38 
9.8 
10.2 
104 
il. 
11.3 
117 
12, 
12.3 
124 
13. 
13.3 
134 
13.9 
14.1 


CONTROLS FOR YOUR TV RECEIVER 


By ESMOND E. JOHNSON 


International Resistance Company 


Part 2. How the various types of controls are used in 
typical TV sets, and the data you need to replace them. 


rating, and some other general char- 

acteristics of controls used in TV 
sets were discussed, The article ended 
with information on types of controls 
used in TV audio circuits and gave 
general replacement data for them 

This article will describe the con- 
trols used in the other sections of the 
typical television receiver. Before we 
do, however, there is one additional 
control that is often found in the audio 
section of TV sets. This is the ratio- 
detector balance control and it is used 
to compensate for any unbalance in 
components in the ratio-detector cir- 
cult to give better AM rejection and 
reduce intercarrier buzz. This control 
requires negligible power dissipation, 
making mechanical and taper require- 
ments the only things to check, 

TV sets using a 6BN6 gated-beam 
detector often have an AM rejection 
control which adjusts the bias of the 
6BN6 to cause its operation to take 
place on the correct portion of its 
characteristic curve. This control is 
usually a small 1-watt wirewound type 
of special construction that can only be 
obtained directly from the manufac- 
ture! 


it LAST month's article, taper, power 


Video Section 


The following controls can be found 
in the video section of a typical tele- 
vision receiver: automatic gain control 
level (a.g.c.), brightness control (also 
called background, brilliance, or shad- 
ing), contrast or picture control, and in 
addition, a local-distant control 

The function of the a.g.c. level con- 
trol is to adjust the operating point of 
the ag.c. rectifier for the signal 
strength that is being received. For 
very weak signals, the control should 
be adjusted to give the least effect; for 
very strong signals, just the opposite is 
true. Since this control dissipates neg- 
ligible power, the only requirement for 
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a replacement is mechanical con- 
struction, proper resistance, and taper 
this varies the 
bias on the a.g.c. keying tube, changing 
the signal level at which this tube op- 
When used in this way, its taper 
is linear and the control dissipates neg- 
ligible power 

The brightness control adjusts the 
bias voltage between the cathode and 
the control grid of the picture tube to 
obtain the correct blanking or black 
level. In other words, this control is 
adjusted to the point where no vertical 
retrace lines are visible. Such controls 
are usually about 100,000 ohms and 
have approximately 100 volts across the 
element. This means that the control 
must dissipate about .1 watt (voltage 
squared divided by the resistance). This 
dissipation would be at an ambient 
temperature (operating temperature of 
air surrounding control) of about 60 
degrees centigrade (140 degrees Fahr- 
enheit) instead of 40 degrees centigrade 
(104 degrees Fahrenheit) where a .1 
watt control would be rated. There- 
fore, a control rated from \% to % watt 
would be satisfactory for this applica- 
tion. A linear taper is usually employed 
in this circuit 

The contrast or picture control ad- 
justs the bias of the video output tube, 
thus controlling its gain. The current 
flowing through this control is approx- 
imately 10 milliamperes and its total 
resistance is usually 1000 ohms. Assum- 
ing that this current flowed through the 


Sometimes, control 


erates 


entire 1000 ohms of the control, the 
power requirements would be .1 watt 
(current squared multiplied by resist- 


ance). However, the actual power dis- 
sipated is much less since the current 
decreases as the resistance in the con- 
trol increases. This means that a \4- to 
%-watt control would be a very safe 
replacement. The taper of this control 
may be R.H. (right-hand) log for 
smoother operation, 


Sometimes the contrast control is in 
the plate lead of the video amplifier in- 
stead of the cathode lead. Frequently, 
this control is provided with two taps 
to which frequency compensating net- 
works can be connected to give correct 
video response at different settings 


Vertical Sweep Section 

find the 
vertical 
Some sets 


In this section we generally 
following controls height, 
hold, and vertical! linearity 
have a vertical peaking control and, if 
we consider the sync separator circuits 
of some modern being 
part of the vertical sweep circuit, we 
have a new control known as the noise 
inverter control. 

The height control is intended to ad- 
just the picture so that it will fill the 
screen vertically. Generally, this con- 
trol is in series with the plate of the 
vertical oscillator Consequently, as 
the voltage on the plate is increased 
by decreasing the height control re- 
sistance, the output of the oscillator is 
increased, thus increasing the height 
of the picture. Any standard ‘'%- or 
%4-watt control would have ample 
safety factor and would make a satis- 
factory replacement if it has a linear 
taper 

The vertical hold control adjusts the 
free-running frequency of the vertical 
oscillator so that it will keep in step 
with the transmitted vertical sync 
This is done by varying the 
time constant of the oscillatory 
cuit. This control operates at a very 
low voltage and a s-watt control 
would be ample. The taper of this con- 
trol is linear. This control generaliy 
forms the panel section of a concen- 
tric dual-type control which can either 
be obtained as an exact duplicate from 
a radio-parts dealer or assembled from 
parts which he has in stock 

To make the upper and lower half 
of the picture symmetrical, the vertical 
linearity contro! varies the bias on the 
vertical output tube so as to shift the 
tube’s characteristic to a point where 
the sweep will be more linear. This also 
changes the gain of the output 
which, in turn, will affect 
Consequently, the 


receivers as 


pulses 
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stage 
the height 


height and vertical 
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linearity controls must be adjusted 
more or less simultaneously. 

Since this control is in a relatively 
high current circuit, a replacement 
control should have a rating of at least 
1% watt, and if there is sufficient room 
in the chassis, a 2-watt wirewound 
control would be a wiser choice, espe- 
cially since it costs no more than a 
composition-type control replacement. 

Sometimes this control is placed in 
the control grid circuit of the vertical 
output stage rather than the more 
common vertical output cathode. The 
function of this control is the same as 
before, but signal bias is used instead 
of cathode bias to cause the tube to 
operate on the most linear portion of 
its characteristic. A control of \%4- to 
%-watt rating that meets mechanical 
and electrical specifications makes a 
good replacement. The taper of this 
control is linear. 

The noise inverter control is used in 
a relatively new circuit which cancels 
out noise effects on synchronizing cir- 
cuits by amplifying the noise pulses 
and feeding these amplified pulses 
back in opposite phase to the sync sep- 
arator circuit, thus cancelling out any 
effects of noise. Any noise pulse that 
remains is in the negative region op- 
posite the sync pulses and can cause 
no harm. The purpose of this control 
is to adjust for the noise condition of 
any particular locality. A_ control 
rated at % watt and meeting mechan- 
ical and electrical requirements makes 
a satisfactory replacement. The taper 
of this control is linear 


Horizontal Sweep and High Voltage 


In this section we have the horizon- 
tal hold, horizontal oscillator frequen- 
cy, horizontal drive, and width con- 
trols. Another control that could be 
placed in this section is the electro- 
static focus control for either high 
voltage or low voltage focus require- 
ments. 

Most times the horizontal hold con- 
trol varies the voltage supplied to the 
plate of the a.f.c. tube to provide cor- 
rect reactance to hold the oscillator 
in step with the transmitted sync 
control of “- or ‘-watt 
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Shown here are the various steps that must be taken to assemble concentric dual controls 
by service technicians replacing one (or more) defective elements. 1, 
element on the coupler: 2, put the inner shaft through the element hole; 3, slip the re 
tainer into shaft groove; 4, slide the outer shalt over 
element over the outer shaft and fix in position with bushing (6); 7. put on the cover 


rating is ample for this application 
This control is often the rear section 
of a concentric dual 

Often, the horizontal hold control 
(sometimes called the horizontal oscil- 
lator frequency control) is used to 
vary the free-running frequency of the 
horizontal oscillator, so that it will 
lock in with the sync pulses. In this 
application, it varies the time constant 
of the oscillator. A linear taper con- 
centric dual unit is used here 

The width control's function is to 
vary the picture size to fill the screen 
horizontally. This may be accomplished 
by varying the screen voltage of the 
horizontal output tube, thus increasing 
or decreasing its gain which, in turn, 
increases the horizontal sweep or 
width. Even though this control (when 
used on such a circuit) only dissipates 
approximately 1 watt, a 4-watt control 
is required to obtain the required re- 
sistance. Any good 4-watt control with 
linear taper, correct size, and resist- 
ance, will make a satisfactory replace- 
ment. (We are not here concerned 
with width controls which are adjust- 
able coils.) 

The horizontal drive control under 
normal operating conditions has about 
35 volts across half of its resistance 
which would require a control of about 
%-watt rating. To take care of am- 
bient temperature conditions and have 
a good safety factor, a %-watt control 
should be used. 

The focus control varies the sharp- 
ness of the electron beam to give a 
clean, clear picture without blur by 
increasing or decreasing the voltage 
applied to this picture-tube element 
The voltage across this control is fre- 
quently the boosted “B+-" which is 
about 500 volts. This would require a 
control of approximately l-watt 
rating. Any good %-watt rated con- 
trol that will meet voltage breakdown, 


mechanical, and electrical specifica- 
tions will be a satisfactory replace- 
ment. The taper is linear 


Low-Voltage Power Supply 
The magnetic focus, horizontal cen- 
tering, and vertical centering controls 
are found in this section 


Place the new 


e inner shaft; 5, slide the pane! 


Magnetic focusing sharpens the pic- 
ture by varying the current through 
the focus coil to produce as small a 
beam spot as possible on the face of 
the picture tube. The rating of this 
control generally is about 4 watts, 
even though it actually may have only 
35 volts across its terminals, which 
would make it dissipate approximately 
6 watt. (The total resistance of the 
control is about 2250 ohms.) This, 
however, is not quite the case since, in 
one typical circuit, approximately .04 
ampere is drawn through the contactor 
with a 5-volt drop in the control. At 
this setting, then, the control is at 125 
ohms——s of its total resistance. The 
power in this section of the control 
would be 5 volts multiplied by .04 am- 
pere, giving .2 watt. For the whole 
control, therefore, a wattage of 2 
times 18 or 3.6 watts is required 

The horizontal centering control 
places the picture in the center of the 
mask horizontally. This control is a 
2-watt wirewound type with a linear 
taper, as is the vertical centering con- 
trol. 

This article has only scratched the 
surface on the various TV circuits in 
which controls are used. By the time 
this article is published, many new 
control requirements will have been 
created. This is especially true of color 
television, which uses many more con- 
trols with varied requirements, How 
ever, in all cases, the right taper, how 
to find it, and the power rating of the 
control are the factors the service 
technician must know to achieve quick 
and successful control replacement and 
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By JOSEPH MARSHALL 


Use this antenna with or without a rotator 
to pull-in TV channels over 200 miles away. 


NE of the most vexing problems in 
fringe area TV reception is that of 
obtaining multi-channel reception 
Where only one or two stations are 
within reliable range, separate anten- 
nas for each channel is the ideal solu- 
tion. However, where a location is 
within range of a number of stations 
both on the high and the low band 
separate antennas become impractical 
It is true that there are a number 
of antennas which provide fair multi- 
channel or all-channel reception 
Among these are the stacked conicals, 
modified yagis, and colinear arrays 
with reflectors. The trouble is that, 
being resonant, most of these arrays 
provide optimum pickup on only a few 
channels and optimum impedance 
match on even fewer and, unless some 
form of tunable matching network is 
used, they fail to deliver optimum 
gain. Moreover, their directional char- 
acteristics vary from channel to chan- 
nel. They work well in the near-fringe 
areas but seldom live up to expecta 
tions in the far fringe 
The nonresonant, transmission-line 
rhombic antenna provides excellent 
gain on most of the channels and, be 
ing nonresonant, does not suffer mis- 
match losses from channel to channe! 
However, for appreciable gain on the 
low bands, a rhombic needs to be at 
least 40 feet long. Where all the sta- 
tions lie in the same direction, a fixed 
rhombic provides an excellent solution; 
but since it is virtually impossible to 
rotate a rhombic 40 feet long, it is not 
suitable for reception from several di- 
rections 
Horn antennas have found great use 
in the microwave bands, notably in 
radio-relay systems, but they are not 
easily applicable to the v.h.f TV fre- 
quencies because of their bulk, weight, 


wind resistance, and the problem of 
transferring the signal from horn to 
feedline. However, some modifications 
on the conventional horn antenna, in- 
troduced by Dean O. Morgan of G-EZ, 
makes this antenna practicable for use 
on the TV frequencies. The first and 
most obvious was that of using wire 
instead of solid metal for the horn 
sides. The second was that of eliminat- 
ing two sides of the horn. Since TV sig- 
nals are horizontally polarized, only the 
two vertical sides of the horn are neces- 
sary. Finally, for a two-sided horn, the 
feedline could be connected to the two 
apexes. The result is an antenna which, 
although bulky, has extremely high 
gain, broad bandwidth, is capable of 
being rotated, and presents a nearly 
uniform impedance over a great fre- 
quency range 

Although the location at which the 
antenna shown in Fig. 1 is erected is 
140 airline miles from Atlanta, Georgia 

some 20 calculated miles beyond line 
of sight--phenomenally good reception 
is obtained on channels 2 and 5 in At- 
lanta, Channel 8, which could not be 
received with any degree of dependabil- 
ity despite considerable effort, has been 
brought in by the horn antenna where 


Fig. 2. Graph of relative gain of the 
horn antenna over its frequency range. 
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Fig. 1. The horn antenna whose 
construction is described in 
this article, is shown here 
mounted on a rotator for multi- 
directional reception. Although 
it is fairly large, the antenna 
is light because the sides are 
made of chicken mesh wire. 


Unlike most anten- 
delivers in 


all others failed. 
nas, the horn apparently 
practice the theoretically determined 
performance. Moreover, it proved to 
be completely non-critical in construc- 
tion, adjustment, and erection. Its per- 
formance is really phenomenal and 
very much worth the small trouble 
involved in its construction. 

Fig. 2 gives the calculated gain of an 
11-foot horn (mouth size) over that of 
a resonant folded dipole at each fre- 
quency. It will be seen that it provides 
almost 6 db gain on channel 2, over 9 
db on channel 6, and between 15 and 
17 db on the high v.h.f. band channels, 
as well as 10 db in the FM band. The 
impedance is 450 ohms on channel 2 
and 400 ohms above that. Experience 
indicates that the theoretical gain is 
actually achieved in practice. In other 
words, the horn provides a gain equal 
to or exceeding that of most stacked 
commercial yagis on channels 4, 5, and 

equal to that of a single commercial 
yagi on channels 2 and 3; and twice 
the voltage gain (or 4 times the power 
gain) of stacked yagis on channels 7 
to 13 

Where channel 5 suffers from inter- 
ference from an FM station, as it does 
in the author’s neighborhood, use of a 
narrow-band yagi for that channel 
alone will reduce the interference 
Channel 4 in Birmingham, Alabama, 
200 airline miles distant, can be re- 
ceived almost constantly, and so can 
channel 3 in Charlotte, North Caro- 
lina, 225 miles away over the moun- 
tains. Sporadic reception of other sta- 
tions has been experienced on almost 
every channel 

When the FM receiver was connect- 
ed to the antenna, stations began to 
pop out of the noise all over the dial. 
Every FM station in Atlanta, even the 
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low-powered ones, is now received 
with full quieting almost 100 per-cent 
of the time. The receiver is extremely 
sensitive, to be sure, but nevertheless, 
only the three most powerful stations 
had ever been logged previously. 

Finally, the antenna works more 
than adequately on the short-wave and 
broadcast bands with an “SX32" re- 
ceiver. This, despite the fact that the 
antenna ceases to operate efficiently as 
a horn when its sides are smaller than 
one-half wavelength at the signal fre- 
quency received. Under these condi- 
tions, it becomes a very large, broad- 
band conical! dipole. The 11-foot anten- 
na shown in Fig. 1 is resonant at about 
20 me. and gives good performance 
from about 13 to 40 mec. Below this, 
and especially at broadcast frequen- 
cies, it operates simply as a large pick 
up sheet, and because of its area, ab 
sorbs a considerable amount of energy 
It is not, of course, very directional 
below 30 mc. The antenna is, in effect, 
a single all-wave, all-channel radio and 
TV antenna, which is simply switched 
from TV to FM and AM receivers 

The results are all the more striking 
because the cost is very low and the 
construction simple. Fig. 3 gives the 
dimensions of an 11-foot horn. This is 
about 1 wavelength on channel 6 and 
was chosen because the necessary wood 
strips can be cut from a single 12-foot 
board, whereas longer boards are hard 
to find 

The four main wood strips are 1% 
inches wide and % or % inch thick 
The various braces can be 1 inch wide 
and the horizontal joining pieces should 
be about 4 inches wide. The two wire- 
covered triangles which form the sides 
are assembled first. Joints are made 
with 2%- and 3'-inch carriage bolts 
The long cross pieces are drilled to 
take the horizontal boards, so that the 
horn can be assembled easily by set- 
ting and tightening bolts 

The wire for each triangular side 
can be cut from one 14-foot length of 
chicken wire, 5 feet high. The two tri- 
angles are assembled into the horn by 
bolting the cross pieces in place. Two 
vertical braces can be nailed at the 
mouth to keep the horn from twisting 
The mast is mounted at the point of 
balance, which can be determined ex 
perimentally by moving the mount 
back and forth between or under the 
cross pieces until the point is found at 
which the antenna will balance itself 
horizontally. If a broad-based mast 
mount is used, no strutting or bracing 
is necessary 

Fig. 5 is a universal design chart for 
horns of various mouth sizes with a 
flare angle of 50 degrees. This is an 
excellent compromise angle; narrow 
enough to give sharp directivity and 
not so broad as to offer maximum re- 
sistance to the wind. Fig. 4 is a uni 
versal gain chart for a 50-degree horn 
It will be noted that, whereas in ordi 
nary antenna arrays the power gain 
doubles as the antenna size is doubled, 
in the horn antenna, the power gain is 
quadrupled as the antenna size 
doubles. The chart shows that a gain 
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Fig. 3. Dimensions of the horn ant 


A 4 


d for ch 1 6. (A) is the 


top view of the antenna structure, (B) is the side view for one of its sides 


of 20 db can be achieved with a horn 
3% wavelengths wide at the mouth 

For vertically polarized signals, the 
horn can be turned so that the sides 
lie in the horizontal plane 

To use the design chart in Fig. 5, 
hold a straightedge joining the equal 
numbers on the lines AA and A’A 
which represent the desired mouth 
width and height. The point where the 
straightedge intersects the diagonal 
line B gives the length of the strip B 
in each side of the triangular 
Thus, for instance, for a horn with a 
mouth 11 feet wide, the strip B is just 
a little over 12 feet long 

The antenna dimensions to suit your 
particular situation depend, of course, 
on the stations you desire to receive 
It is best to cut the antenna for the 
center of the frequency range you are 
interested in. For TV, for example 
channels 2 to 4 cover the frequencies 
from 54 to 72 mc.; channels 5 to 6, 76 
through 88 me.; channels 7 through 13 
174 to 216 me. and channels 14 
through 83 cover 470 to 890 me. For 
channel 10, therefore, the lower 
quency limit is 174 plus 18, or 192 me 
(Each channel is 6 mc. wide The 
wavelength you need is that of the 
video carrier, which is 1.25 me. added 
to the lower frequency limit of the 
channel. For channel 10, the 
length is 984 divided by (192 
or 5 feet 
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Fig. 4. Graph of antenna voltage gain 
for various horn antenna mouth widths. 


though the mode! shown here has with 
stood winds of about 40 miles per hour 
For instance, the booms could be made 
of aluminum tubing and the sides of 
wire or small-diameter tubing splines 
as is done in corner reflectors. An all- 
metal design, however, would require 
that the horizontal cross pieces which 
form the two sides into a horn be in 
sulated from each side 

The transmission line to the receiver 
is connected at the apex of the horn 
one wire to the end of each triangle 
Any good low-loss transmission line 


can be used » 


Fig. 5. Nomograph for determining the length of the horn antenna sides, knowing 


the height and width (which are the same). 


To use, place a straightedge trom 


the top line to the bottom line at the dimension chosen for the height, where 
the straightedge intercepts the diagonal line read off the length, shown as “B.” 


By BERT 


His published each month 

4s a service to the readers of Rapio & Tex- 
vision News. As such, it is my duty to try 
and satisfy wants and wishes of the 
readers, The only way in which | am aware 
of your ideas and your wishes is through 
your letters. Naturally, it is quite impossible 
to satisfy individual, so as far as I'm 
concerned—the majority rules. When a large 
percentage of you indicate a desire for some 
change or new procedure in my conduct of 
this column—if the suggestion is within the 
realm of practicability—I'll do my darnedest 
to comply. The foregoing has been necessi- 
tated by a goodly number of letters from 
you nice people, asking for more reviews 
and more coverage. I'm flattered and grate 
ful that more of my yak-yak is wanted, but 
I must admit this request has more than the 
usual number of problems. As always, the 
main bugaboo is space 

In a large circulation magazine like this 
one, space is all-important, and with many 
departments and articles vying with each 
other, such an animal as “extra space” is vir 
tually non-existent! Some space can always 
be picked up by reducing the type face. This 
has already been done once with this de 
partment and I don't think any further re 
duction is practical. After all, I don’t want 
you to squint yourself blind! 

I have given much thought to this prob 
lem and have come to the reluctant conclu 
sion that the only possible alternative is to 
reduce the length of the reviews. I don't 
like this idea at all. I feel that the “nice 
music-fine recording” type of review is just 
short of an insult to the record company 
and artists involved and is a disservice to 
the reader. Yet, your letters indicate that 
you want more coverage so I can't ignore 
this situation. Therefore, as an experiment 
this month, the reviews will generally be 
much shorter than is usual. I positively re 
fuse to get to the point where the review 
will be little more than a “listing”. I will 
still endeavour to give information about 
the record's place in the catalogue, the mu 
sic, the artists and orchestras involved, the 
performance and the sound quality. If this 
information can be encompassed in a smaller 
then obviously more coverage will be 
i) give this idea a whirl this 

await your reaction 


depart tment is 


the 


each 


space 
possible I 
month and then I'll 
Please write and give me your opinions in 
this matt If a majority of you like the 
format and t shorter reviews, they will be 
continued. If not, I will return to my 
“standard” format and hope that some day 
more will be available 

Equipment used this month: Fairchild arm 
and cartridge, Components Corporation turn- 
table, Marants audio consolette, H. H. Scott 


spac ec 


apreesed in this column are those 
fot peweesarily ‘ 
! : 


WHYTE 


70-watt amplifier, Jensen “Imperial” system, 
Electro-Voice “Georgian” 
RESPiCHI 

FESTE ROMANE 

VETRATE DI CHIESA 

(CHURCH WINDOWS) 

Minneapolis Symphony Orchestra con- 
ducted by Antal Dorati. Mereury “Olym- 
pian” MG50046. RIAA curve. Price 
$4.98. 

Without much doubt, this is the loudest 
recording ever made! As a strictly sonic ex- 
perience this is astounding. As a musical 
experience, the total effect is overwhelming 
Not since the same conductor's notable read- 
ing of Stravinsky's “Le Sacre”, has there 
been anything like this! “Feste Romane” re- 
ceives here its third recording and competi- 
tion crumbles before it neither the Tos 
canini nor Ormandy recording can stand com 
parison. The Ormandy we can dismiss as 
badly outdated. The Toscanini version was 
blessed with some pretty good sound con- 
sidering its age and other factors, but good 
as it was, it pales before the sheer magnifi- 
cence of this effort 

From the opening stentorian blasts of 
trumpet and trombone, the thunder of tym 
pani and drum, the coruscating clash 
of cymbals, and the head-splitting crash of 
great gongs, to the tinkling of tiny bells and 
the delicate tracery of the mandolin solo in 
the “October Festival” section and the fre 
netic trumpets, mocking trombones and 
myriad percussives of the “Epiphany”, this 
is a sonic tour de force that is unlikely to 
be equalled for many a year! 

Toscanini’s reading was almost frantic in 
its intensity and he conducted at tempi 
which were almost unplayable. Dorati uses 
more directed energy, his tempi a little 
slower as he strives for a cleaner delineation 
of the complex score 

“Church Windows” has its premiere on LP 
on the flip side of the record and while gen- 
erally in a quieter mood has passages which, 
if anything, are even louder and more awe- 
inspiring than the “Feste”! Particularly is 
this true of the section called “St. Michael 
the Archangel” and “St. Gregory the Great”. 
Here we have the stunning roar of 32-foot 
organ pedals along with the blast of massed 
brass, the impact of bass drum and tympani 
and at the conclusion of the “Archangel” 
one of the most tremendous gong crashes 
ever recorded! This is really fantastic 
after the initial transient impact, the reverb 
of the undamped gong is heard for at least 
15 to 20 seconds 

Throughout both works the sound is ultra- 
wide-range and with dynamics which are 
not quite believeable. The vast climaxes are 
wondrously distortion-free, practically no 
pre- or post-echo is present and the acoustic 
perspective is quite unusual in its balance of 
and superb inner detail, In fact, 


bass 


“liveness 


I understand this recording represents a 
modification of the famous “Olympian” tech- 
nique, in which instrument definition and 
orchestral textures are imbued with still 
more “living presence’. Whatever the engi 
neers did, this represents just about the 
present pinnacle of the recording art. No 
audiophile worthy of the name can afford 
to be without this recording! 


MILHAUD 

CONCERTO FOR PERCUSSION AND 

SMALL ORCHESTRA 

CHAVEZ 

TOCCATA FOR PERCUSSION 
BARTOK 

MUSIC FOR STRINGS, 

SION, AND CELESTA 

Capitol P8299. RIAA curve. Price $4.98. 

Here is another “must” for the hi-fi fan! 
If this doesn’t give you your fill of tran- 
sients and percussives, you may as well go 
to work in a boiler factory. Yessir, you 
name the percussion instrument and you'll 
find it employed in one of these works 
Felix Slatkin conducts his virtuoso Concert 
Arts Orchestra in the Milhaud work. If your 
speaker sounds like it's making some strident 
sound during this piece, don’t get alarmed 
The scoring is such that such notions are 
inevitable. Most women won't care for this 
at all! The Chavez work was reviewed last 
month as part of Capitol’s new “High Fidel 
ity Adventure” album. Only the third move- 
ment was on that disc and the two pre 
ceding movements here recorded are equally 
interesting and full of the bing and the 
bang. The Bartok is a re-issue of the old 
ten-inch album brought up to date by new 
processing and sounds better than ever. The 
Kubelik-Mercury reading is the better sound 
version of this work, but the use of the 
chamber group here is authentic and may be 
preferred by purists. A very good recording 
throughout, quite wide in range and with 
superb dynamics. The Concert Arts percus 
sionists do the good work in the Chavez 
ably directed by Felix Slatkin and Harold 
Byrns and the Angeles Chamber Sym 
phony show their competence in the Bartok 
work. No curve adjustment was necessary 
Quiet surfaces in my copy 
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CHORUSES FROM GERMAN OPERA 
Chorus and Orchestra of the Stadtische 
Opera, Berlin, conducted by Hansgeorg 
Ouo. Telefunken TM68031. RIAA 
eurve. Price $2.98. 

This little disc 
tifully balanced 


has some of the most beau 
choral sound I have ever 
heard. In the “Entry of the Guests” and 
the “Pilgrims’ Chorus” from Tannhauser 
you will hear a rich, full-bodied vocal tapes- 
try, an altogether luscious sound The 
smoothness of texture and the luminosity 
have to be heard to be believed. This is the 
sort of thing Telefunken has always excelled 
in and it is good to see their hand has not 
lost its skill since the war. From the or 
chestral standpoint, wait ‘til you hear the 
trumpet fanfare in the opening bars of the 
“Entry”! Simply fabulous—mostly because 
of the incredibly live acoustics. The “Hunts 
man’s Chorus” from Der Freischutz and an- 
other work receive equally splendid repro- 
duction. The chorus is wonderfully trained 
and their discipline is fantastic. Don't fail 
to hear this one! 


DEBUSSY 

LA MER 

IBERIA 
NBC Symphony Orchestra conducted by 
Arturo Toscanini. Victor LM1833. RIAA 
eurve. Price $3.98. 

A superb coupling and a superb recording 
The “La Mer” is re-issued from a few years 
ago and has been re-processed with modern 

(Continued on page 133) 
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MULTIPLE RECORDING 


WITH 


A SINGLE RECORDER 


By JACK THORNTON 


HE post-war years have seen the 
| ee of “gimmick” phonograph re- 

cordings utilizing electronic effects 
One of the most striking of these is 
multiple recording. Many persons have 
admired the one-man bands and sin- 
gie-person quartets created by this 
technique. But most have felt that 
such records must require a great deal 
of equipment. Such is not necessarily 
multiple recordings can be 
made with a single tape machine plus 
an amplifie: 

The author's article on artificial echo 
suggested a novel variation using the 
same equipment. With it the experi- 
menter can produce interesting musi- 
cal effects 

The normal procedure in multiple 
recording is to record, for example, a 
singer. The record is played back as 
the singer adds a second part. A sec- 
ond recorder both the original 
and added parts. This is repeated for 
as many desired. The two 
machines alternately as re- 
corder and playback. But for the ama- 
teur workable results can be obtained 
with but a single tape recorder 

A reference to the previous article 
on artificial echo, which appeared in 
the April issue of this magazine, will 
show the basic operation of a typical 
tape recorder. That text dealt with 
adding an extra playback head past 
the regular head for creating added 
“liveness” in music and speech. In mul- 
tiple recording the additional play- 
back pickup must be mounted ahead 
of the erase head. The auxiliary head 
is mounted somewhere between the 
supply reel and the erasing head. Dis- 
tance is not critical as it was in pro- 
ducing echo effects. Fig. 1 
typical location 

The additional head on the machine 
shown in Fig. 1 is clamped down with 
spring held under one of the 
original-equipment head's mounting 
screws. If space is available, the extra 
head may be mounted with wing-bolts 
through a slot cut in the machine's 
top surface 

As with the echo setup, choose a 
high or a low impedance head as re- 
quired by the microphone input of your 
amplifier 


the case: 
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A firm mounting is required 
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Fig. 1. Wiring has been replaced here 
by white cords to show connections. 
Guitar’s contact mike works directly 
into amplifier. A mike may be used. 


By simply converting your present tape recorder or by 


adding another head, you can obtain some novel musical 


effects on a single tape, using only one tape recorder. 


with the tape meeting the working sur- 
face of the pickup squarely. There is 
no advantage here in making the head 
adjustable in distance from the regular 
heads. If your machine is one having 
two or more original record-playback 
heads it may be possibk 
of the heads and relocate it 
the erase head. (Unplug the 
while working as 
have a high 
whether the 
not!) 

Turning attention to the amplifier 
wire the extra playback head into a 
microphone input of the amplifier. The 
article on echo circuits will offer wir- 
ing suggestions. Attach the amplifier's 
output to the high-level input of the 
tape machine. This input is marked 
“radio” on many recorders. Plug a 
pair of earphones into the tape re- 
corder output Now, plug a micro 
phone into the amplifier’s other mike 
channel and you're ready to make mul- 
tiple recordings 

Among the points that 
noted in wiring is that the 
terminals on the head should be at- 
tached by means of shielded wire of 
the type used to connect a phonograph 
pickup with its amplifier. On the other 
end of the wire you can attach a plug 
which will fit into the amplifier’s mi 
crophone input. Keep the short 
to avoid unnecessary hum pickup 

Record the first time through in 


to remove one 
ahead of 
machine 
heads 
them 
running ofr 


some eras 


voltage 


AaACTOSS 


machine is 


should be 


electrical 


wire 


a normal using the 
phone through the amplifier into the 
tape machine. The time have 
the musician wear the earphone rurn 
up the volume on the amplific 
nel which is 
head. Operate the 
ord.” As the 
head the first recording 
up and fed through the 
the tape machine. The 
hear it on the phones and be 
play along with it 
will then erase the 
recording, but will re along 
with the added part. Additional part 
skill allows each 
time the previous part or parts will be 
played back and reé 
with the new part added 

On a few machines there is 
put which will operate the 
while the 
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record it 
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erased recorded 
no out 
earphone 
machine is recording It 
cases the headphones are at 
tached to the amplifier output 
amplifiers may require the addition of 
a preamplifier between the extra play 
back head their 
puts, although this should be no prob 
lem if the head is selected to match 
the amplifier input impedance. Whether 
or not this is required depends solely 
on your particular equipment 

A little practice will give you the 
knack of this process 
to produce interesting 
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Here's a transmitter that will give R/C model airplane 


and boat fans simultaneous control of 3 or more actions. 


HE transmitter to be described 
Trere was designed to be used with 

carrier-operated or tone-operated 
27.255-me. radio-control receivers on 
the Citizens band. The input required 
is six volts from an automobile bat- 
tery, and the output from the trans- 
mitter is about three watts. 

An exterior view of the completed 
transmitter is shown in Fig. 1. This 
unit may be used to control the opera- 
tion of a model airplane, boat, or rac- 
ing car, and for various applications 
around the home or shop. 

Refer to Fig. 2. The r.f. section con- 
sists of a 6AK6 (V,) used as a tri-tet 
oscillator employing a tuned-cathode 


circuit. The output of the plate cir- 
cuit is tuned via L,--C, to the third 
harmonic of the crystal frequency. 


(The third harmonic of a radio-con- 
trol Citizens band crystal is 27.255 mc.) 

The dropping resistor, Re, is chosen 
to allow a high enough voltage for 
proper operation yet not enough to 
cause crystal damage. 

The final amplifier stage (V,) re- 
quires no neutralization because of the 
internal construction of the 6AK6, 
provided that there is shielding be- 
tween the grid and plate circuits. In 
construction, this is accomplished by 
building the plate circuit on the top 
of the chassis and shielding the plate 
pin with a small brass strip. (See 
Figs. 3 and 5.) The feed through the 
chassis is made right at the pin loca- 
tion 

Tuning is accomplished with a three- 
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plate variable capacitor, Cw, and a 
small fixed padder, Cy. This was done 
to achieve a bandspread type of tun- 
ing offering simplicity and accuracy, 
and to prevent bad mistuning which 
might damage the final tube. 

The antenna is tuned by capacitor 
Cy». This is adjusted to give the desired 
current reading of fifteen milliamperes 
with the specified length of antenna 
in place, and the meter switch, So, set 
to “Amp.” Some re-adjustment of Cw 
may be necessary. Tune Cy to 15 mil- 
liamperes and then adjust Cw for a 
minimum reading. Keep repeating this 
process until the minimum is the re- 
quired value 

The audio circuit is composed of a 
blocking-type oscillator where the size 
of the grid resistor (Rs, Rs, or R,) de- 
termines the audio output frequency 
Three capacitors for low, medium, and 
high frequencies (Cw, Cw, Cw) are con- 
nected from the plate of the oscillator 
tube to ground to improve the wave- 
form by tuning the transformer. 

Since it is necessary to ground both 
the desired grid resistor and capacitor 
at the same time, a double-pole, sin- 
gie-throw type push-button switch is 
used for each tone desired. When all 
the switches are open, the grid of the 
9002 blocks and no tone is generated. 
The three switches are mounted on a 
control box that may be carried in the 
hand. 

The size of the grid resistors shown 
on the schematic will produce tones of 
approximately 600, 1200, and 2500 cps. 


By E. L. SAFFORD, Jr. 


However, by making each resistance a 
two-megohm potentiometer, the tones 
can be adjusted to any frequency in 
the particular range covered by the 
capacitors. Additional tones may be 
produced by adding more potentiom- 
eters and connecting the correct ca- 
pacitors. 

A 6C4 voltage amplifier drives the 
6AQ5 stage. The method of modulat- 
ing the 6AK6 final amplifier by using 
a push-pull output transformer is sim- 
ple, economical, and gives one-hundred 
per-cent modulation. 

The vibrator supply is standard 
using a synchronous vibrator to reduce 
parts and battery drain. A keying jack 
J;, is provided to allow breaking the 
carrier for use with carrier-operated 
receivers. With this type of receiver, 
it is recommended that the 6AQ5 be 
removed from its socket. No other 
change is necessary 

Two switches, 8, and 8S: are pro- 
vided so that the heaters may be kept 
hot during standby periods. 

The metering circuit allows tuning 
of the oscillator and final stages by 
measuring the current to each, and 
provides two voltmeter positions to 
give a check on “B+” and the “A” 
supplies. The shunts, R; and Rw, are 
chosen to give a 50-milliampere full- 
scale reading with an 0-1 miiliammeter 
which has a 27-ohm internal resistance. 
To find the actual current being 
drawn, multiply the reading obtained 
by 50. (For example, 15 milliamperes 
would read 3, etc.). Resistor R, al- 
lows a 500-volt full-scale voltage read- 
ing (multiply by 500), and Rw, a 10- 
volt full-scale reading 
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Construction 


Drill the holes in the large chassis 
(7"x11"x2"”) and in the front panel 
(13%"x6%”"), and then bolt the panel 
to the chassis. Install the meter, meter 
switch, final capacitor (Cw), and an- 
tenna capacitor (Cy). Next, assem- 
ble the V; cathode coil, L,, to C, and 
C,, and mount on the underside of the 
chassis as shown in Fig. 4. After in- 
stalling the oscillator coil, Ls, and its 
capacitor, C,, and the keying jack, 
check with a continuity meter to be 
certain that none of these parts are 
grounded to the chassis. When wiring 
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Ry, Re, Ru, Rea—100,000 ohm, 'y w. res. GROUND SOCKET CENTER PINS WORF SECTION 
Re—I1 megohm, Y, w. res. 

R,-—7 80,000 ohm, y w. res. 

Rs, Ru—.47 ohm, 2 w. wirewound res. (IRC 


Type BW) 
Re—135,000 ohm, Vy w. res. 
R», Rie—470,000 ohm, Yy w. res. 
Re, Ri 1000 ohm, 1 w&. res. 
Re—500,000 ohm, a w. res. 
Rw, Rie—10000 ohm, Yy w. res 
Cr—100 putd. mica capacitor 
Co, Cw—140 ppd. veriable capacitor 
r—0O3 wid. paper capacitor 


c 25 wuld. variable capacitor 

Cs, Ce, Ca—.25 whd paper capacitor 
Ce—100 pufd. capacitor 
c 
Ce 
c 


, Cor—500 pufd. mica capacitor 
—10 pufd. mica capacitor 


»—25 pwutd. variable capacitor (Reduce to 3 

ee ee ee ee on re ll | ee ae oe” | Oe TS 4 
Cc; 001 pid. paper capacitor , 
Cu, Co, Ca—.01 pid. paper capacitor i 
c 005 wid. paper capacitor i 
c -.OS pid. paper capacitor i 
Cur—25 pid., 25 v. elec. capacitor \ 
Cu, Ca——10 afd., 450 v. elec. capacitor USED ; 
c 1 afd., 600 v. paper capacitor j 
c — 005 wid., 1600 ». paper capacitor , 
Cu—.5 phd. paper capacitor i 
CHr—10 hy., 50 ma. choke |vUMPER 
Jr—Shorting jack, normally closed | wore 
Lr—13 t., B16 airwound, Yq" dia. spaced Vy i 

dia. of wire i 
Le—I1 t., 216 airwound, %" dia. spaced dia. ' 

of wire; tap 3 t. from plate end { 
Le—I1 t. “Miniductor” 23015 ' 
Ly—2 t. hook-up wire closewound around cold } 

end of Ls oe 
M ,—0O-1 milliammeter 
RFC r—2.5 mhy. +4. choke 
RFCe—44 phy., 7-35 me. vf. choke (Ohmite 


Z-14 or equivalent) 

S:, Se, Se—D.p.s4. push-bution normally open, 
leaf switch 

S,, Se—S.p.s.t. toggle switch 

Se—D.p., 3 pos. non-shorting rotary switch 

Ti, Te—Output trans., 4000 ohms to vc. (Triad 


S-53X) oO mo 
T -—Vibrator trans., 260 ». dic. at 60 ma ampe® b 4 A (nk ATED { 
( Merit P2972) 6+ e 6 = + 
Xtal.—27 2353 me. crystal ce cee ~_ 
1— Vibrator, 6-volt synchronous ” cz SYNC ous 


Vi, Ve—6AKG tube 


to-_ 
me ee ee 
Vv 9002 tub é VIBRATOR 
— Os tube 
y 6C4 tube 63v » v» >>> a —d 
- oe 7 2s 


V.—6AQS tube 


Fig. 2. Complete schematic diagram and parts list for the tone transmitter for R/C. The jumper wire shown dotted is used 
during the preliminary adjustment of the final amplifier stage. The meter switch positions correspond to points on schematic. 


the oscillator section, take care to the chassis as one lead Insert the connecting to the heater circuit. Con- 

keep rf. leads at least one-half inch heater switch, Ss, in the hot lead from nect the other side of switch &, to a 

from the chassis the battery. Run a short lead to the terminal strip in the vibrator section 
Wire the heater circuit next, using “B+” switch, 8,, from the &, terminal (Continued on page 95) 

Fig. 3. Top view of the tone transmitter with the audio sub Fig. 4. Bottom view showing parts layout. The box containing 
chassis on the left. The two binding posts on the top of the the switches for transmitting the tones is connected to the 
front panel were used in the original design and can be omitted. main chassis by means of the terminal strip on the subchassis. 
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By RICHARD A. GIRVIN 


Supt. of Comm., Los Angeles Airways, Inc. 


 inget 


Two-way radio coordinates the operations of Los Angeles’ 


helicopter airline, permitting split-second scheduling. 


UNIQUE dispatching system which 
J enties the movements of trucks, 

trains, motor vehicles, and even air- 
craft is in operation at Los Angeles’ 
airport to coordinate the split-second 
schedules of a helicopter airline whose 
life-blood is derived from its ability to 
meet the most rigorous timetables 

Los Angeles Airways provides heli- 
copter airmail, air express, and passen- 
ger service to this southern California 
metropolitan area 

In order to provide such service the 
dispatcher has at his fingertips a two- 
way radio system which covers air- 
borne, vehicular mobile, and fixed sub- 
ordinate stations on a single channel 
as provided by the new FCC ruling 
9.1103 et al 

The complete coordination of these 


many variables is an absolute “must” 


for this airline which operates within 
a 50-mile radius of downtown Los An- 
geles with 72 schedules daily and which 
monthly carries in half- 
million pounds of airmail, nearly 100,- 
000 pounds of air express, as well as 
providing direct passenger connections 
and split-second accuracy with 275 air- 
line schedules daily 

Airmail messengers from the post 
office, express trucks, and passenger 
vehicles meet the helicopters at thei: 
landing sites, known as “heliports,” lo- 
cated strategically in the various cities 
and their movements are coordinated 
through the radio control from the dis- 
patch center located at the An- 
geles International Airport 

This communications system which 
consists of a remotely-controlled trans- 
mitter on Mt. Wilson (the base 


excess of a 


Los 


sta- 


Functional block diagram of the radio system used by Los Angeles Airways, Inc. 
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tion) was placed in on Novem- 
ber 1954, a 
the inauguration of pas- 
senge! and many 
years of planning and development by 
the airline. Use of v.h.f. frequency was 
dictated by the fact that the aircraft 
operate in the control areas of 
eral airports which 

ment control on the 
duplication of airborne 
dual-band operation place 
undue weight penalty on the helicopter 

The equipment used in the helicop 
ters is the military T-23/ARC-5 
R-28/ARC-5-MD7/ARC-5 combination 
modified for eight channels. The prob- 
lem then was to obtain authorization 
from the FCC for two-way communi- 
cations with the as well as 
two-way communications with the 
ground elements of this complex heli 
copter system. Lengthy negotiations 
resulted in the establishment, by the 
FCC, of the new “Aeronautical Metro- 
politan Area” station authorization 
which was tailored around the heli- 
copter airline requirements and 
signed an operating frequency of 127.7 
me. AM. 

A base station site that could 
into the three geographical areas was 
the next problem. The two ranges of 
mountains that trisected the system 
demanded that the site be high enough 
to provide the “line-of-sight” require- 
ments of v.h.f. Mt. Wilson was chosen 
and the Pacific Telephone Company 
was given the job of providing and 
maintaining the base station with its 
remote control site at the Los Angeles 
Airport 

The problem of a “mobile” and sub- 
ordinate station for ground vehicles 
was solved by using the commercial 
brother of the Gonset Two-Meter 
Communicator” which consists of a 
crystal-controlled transmitter and 
crystal-controlled receiver known as 
the Model 3043SX. The Gonset 
pany made a number of modification 
to adapt equipment for this sys- 
tem and hams who have used this 
two-meter gear will agree that its ver- 


ervice 


22 two hours before 
the 


rep! esents 


bare 
airline's 
serv ice 


SeV - 
maintain 
v.h.f. band 

equipment 
would 


move- 
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satility as a mobile as well as fixed 
station would lend itself to this appli- 
cation 

For a mike, the operators turned to 
American Microphone Company for a 
suitable unit. The firm recommended 
its CS01C, a coil-cord carbon unit. Sub- 
sequent tests showed good results and 
the microphone was added to the 
ground station package 


Communications oper 
ations center of L. 
A. Airways showing 
interoffice phones. 
Further modifications were neces communications sys 
sary, however, to provide adequate ci tem handset, selec 
cuit control. This “party-line” type of tor box. consolette, 
system could be saturated quickly and tower monitor. 
without a “net-control” for traffic. Fur- 
ther, the system could be rendered use 
less by virtue of the very fact that 
made it possible—the high elevation olf 
the base station. That is, subordinate 
stations in one valley could intercom 
municate and not realize that they 
were transmitting at the same time as 
other subordinate or mobile stations in 
one of the other valleys with the end 
result that the system would be 
blocked 
The control system adopted was the 
Motorola “Quik-Call” This system : 
provides that the mobile and subordi- : : ' Cockpit of Sikorsky 5-55 
nate stations can only be activated by 7 showing airborne radio 
the base station. This makes for bet control unit. Radio key 
ter circuit utilization and efficiency ing owten ts on otes 
since remote operators are not sat 
urated with traffic between other sta 
tions of the system. The remote op 
erator knows that when the receiver is 
turned on and a message is transmit- 
ted that the message is for his station 
Needless to say, the commercial 
equipment for this installation all re- 
quired some modification to adapt it to 
the particular requirements. In some 
instances the modifications were sim 
ple ones consisting of the additions of 
capacitors to alter the relay operation 
modification of the audio output cir 
cults, etc Base station auto 
The system as it now stands permits matic recording sys- 
the dispatcher to issue “group calls” tem for recording 
to seven individual stations at a time transmission to and 
This feature is used in transmitting from all units of 
blanket messages of concern to the en- the radio system. 
tire segment of the system or can be 
used to locate a calling station whose 
identification may have been missed 
Another feature is that the “Quik- 
Call” can be used to turn the transmit 
ter on or off. The base station is linked 
with its remote control site, some 25 
air miles distant, by a single audio 
pair, and through the use of this fea- 
ture of the tone system the base sta 
tion is automatically turned on when 
the dispatcher depresses his micro- ; P by a Ne 
phone switch The transmitter is : ’ : gt ‘eG uo 
keyed on and holds until the dispatch- q 4 ie -_ 
er releases his microphone switch , Q 
Future planning includes the instal 
lation of tone responders in the air- 
craft to relieve pilots of the chore of 
listening to traffic not concerning thei: 
flight 
The system is presently licensed for 


A mobile communi 
cations unit instal 
led in a LAA car 


17 stations but will be expanded as 


required. The passenger and mail- 
express flights are currently utilizing 
all facilities—so such expansion will 
be needed soon yw 
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Front view of the 
author's “Viking I” 
after modification. 
Note the 660 holes 
that have been 
drilled in the top 
for heat dissipa- 
tion. Unit on top of 
transmitter is a 
variable voltage ad- 
juster. Refer to text. 


By JOSEPH W. SEMKOW, w7iir 
Senior Field Engineer 
Raytheon Manufacturing Company 


How one ham “hot-rodded” his “Viking | to provide increased 


power. A similar technique could be applied to other rigs. 


OST of us are not happy with our 
transmitters for very long, with 
the result that we are constantly 

striving to get the utmost out of our 
rigs. For the three years that the au- 
thor has been operating his Johnson 
“Viking I" at an average input of 200 
watts, he has been deluged with ques- 
tions from other hams on how they, 
too, could duplicate this operation. A 
number of these questioners have 
adapted the circuitry to their own rigs 
and are enjoying similar performance. 
For the benefit of other “Viking I’ 
owners, the changes will be described 
in this article. 

Whenever it is possible to increase 
power 3 db (twice power) without too 
much expense or too great difficulty, 
the technique for accomplishing this 
increase is well worth investigating 
The added power helps make up for 
other deficiencies that may exist in 
the ham station, such as poor antenna 
or location and QRM. Before going 
ahead with the suggested changes to 
your “Viking,” certain principles and 
points should be understood by the 
reader, Facts will be presented and 
substantiated by meter readings. 

The author's transmitter was pur- 
chased second-hand and has been in 
operation for over three years. Operat- 
ing time averaged about 1500 hours 
per year at 200 watts. No major part 
failures have occurred. The original 
4D32 tube is still in the circuit and has 
never shown any perceptible color on 
its plate. Plate voltages on the 4D32 
and 807 modulators are 800 volts d.c. 
Plate current to the final amplifier av- 
erages between 275 and 285 ma. Static 
plate current on the 807 modulators 
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averages 75 to 85 ma. On modulation 
peaks it increases to approximately 200 
ma. Slight coloring of the plates is vis- 
ible but does not hinder or harm any 
of the components. 

Grid current is always adjusted at 
this station until no further increase in 
antenna power output is noted. Any 
current in excess of the necessary 
amount for optimum output is wasted 
in tube heating and harmonic genera- 
tion 

The manufacturer of the “Viking” 
transmitter rates the power transform- 
er and filter choke as capable of 350 
ma. continuous duty at normal temper- 
atures. Most transformers and-chokes 
can sustain considerable overloading 
without any failure if some method of 
cooling is provided. This will be one of 
the modifications required. The trans- 
formers are encased in a dust shell 
which also protects the windings from 
getting scuffed or damaged. They are 
so well enclosed that the windings do 
not get ventilated and cooled. Direc- 
tions are given in another part of this 
article for cooling the transformers 
Before modification, the 4D32 operated 
conservatively at 600 volts d.c. and 250 
ma. as suggested by the manufacturer, 
but extensive tests conducted by the 
author over a three-year period at in- 
puts in excess of 200 watts (800 volts 
d.c. @ 250 to 300 ma.) have resulted in 
no apparent damage to the tube or 
other components. 

To increase the audio power output 
of the 807 modulators and improve the 
general quality of the “Viking I’ some 
changes are made to the speech ampli- 
fier and driver stages. In the original 
“Viking,” as designed by the manufac- 


turer, a 6AU6 type tube 
drive the 807 modulators. This was 
adequate when powers of 50 or 60 
watts were desired for inputs of 100 to 
120 watts. When the power to the final 
is “souped-up” to 200 watts input, this 
becomes inadequate. The following 
steps were taken. First, it was decided 
that it was poor policy to try to drive 
the 807 modulators with a high impe- 
dance driving source such as the 6AU6 
tube. It is a much better voltage am- 
plifier than a power driver. The author 
made up a small right-angle aluminum 
bracket and mounted a 
socket on this bracket. This assembly 
mounted underneath the chassis 
of the “Viking” near the speech ampli- 
fier circuits (see photo). A 6AQ5 was 
installed in the socket and wired as a 
triode. The former 6AU6 driver 
cuit, of course, was disconnected 

The original feedback loop from T,, 
the modulation transformer, to the 
cathode of the former 6AU6 driver is 
removed and modified as follows: The 
new negative feedback loop consists of 
R, and Cy. The feedback is now im- 
pressed on the cathode of the driver 
and helps correct for any distortion 
that may be created in either the 
driver or modulator stages 

The former 6AU6 is now utilized as 
a voltage amplifier to drive the 6AQ5. 
The screen resistor is changed to a 1 
megohm, ‘ watt unit similar to the 
first stage 6AU6. Both stages now 
have 1 megohm screen resistors. Addi- 
tional filtering is added to the screens 
in the form of 20 «fd. capacitors (see 
schematic). The cathode resistor of the 
second 6AU6 (former driver) is now 
changed to a 2000 ohm, ‘% w. unit 
Degenerative feedback is encouraged 
at this point and no capacitor should 
bypass this cathode 

By shunt-coupling the driver tube to 
the driver transformer T, we improved 
the quality. No d.c. current on the pri- 
mary results in the mag- 
netizing current and its associated ill 
effects on the transiormer 

Now we increase the power output 
capabilities of the “Viking” transmit- 
ter. First, remove the 5R4G rectifiers 
and their associated octal sockets. In- 
stall two 4-prong Amphenol or equiva- 
lent sockets. Rewire the filament cir- 
cuit so that it is in series across both 
of the sockets rather than in parallel. 
This provides 2% volts a.c. across each 
tube socket. Install 866A type recti- 
fiers of the 3B28 type. Do not try 816's 
or 866 Jr.’s as they cannot handle the 
current needed. Do not be concerned 
about the slight additional filament 
current requirements of the 866's. 
Bring the transformer high-voltage 
leads to the top caps of the 866A's and 
you have completed another step in the 
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was utilized to 


minie ture 


Was 


cir- 


absence of 


modification. Just making this change 
alone without having done anything 
else to your transmitter will improve 
performance. It does two things. It 
eliminates the former high voltage in- 
ternal drop of the 5R4G. This drop 
varies with load which makes the prob- 
lem more severe. The modulator cur- 
rent does vary considerably under 
modulation, therefore, the internal re- 
sistance in the 5R4G rectifiers varies 
and provides poor regulation. You 
probably have already noticed that un- 
der 100% modulation, plate current in 
the final amplifier varies considerably 
under modulation. With the 866A in- 
stallation you will note a stabilizing of 
this final amplifier current variation 
and also a decided increase in plate 
voltage. The voltage which previously 
was approximately 600 to 650 volts d.c 
will now be from 650 to 720 volts d.c 
with correspondingly increased current 
drawn by both the final amplifier and 
modulator 


Schemutic diagram of the “Viking I” 
the parts list were added to the original circuit. 


With the change to 866A's and in- 
creased high-voltage output, static cur- 
rent on the modulators will have to be 
correspondingly reduced as suggested 
in the Johnson manual. Adjust the tap 
on Rw», the bleeder resistor, until you 
draw approximately 75 to 80 ma. At 
this point it might be mentioned that 
additional filtering, in the form of a 30 
or 40 »fd., 450 v. capacitor, would not 
impair transmitter quality if it were 
installed from the tap to ground. This 
additional filter would tend to hold the 
screen voltage variations to a mini- 
mum under modulation. This is desir- 
able but not necessary. Changing the 
bleeder to a higher value would be also 
desirable, although not necessary. It 
would help to reduce the heat caused 
by the increased voltage now across 
the bleeder 

To further increase power so that 
you can operate at 200 watts input or 
better, another modification is neces- 
sary. The rectifier change will permit 


with the changes incorporated as suggested by the author. 


A tow miscellaneous parts, such as sockets, etc., 


a power input of from 150 to 175 watts 
but the next change will permit a fur- 
ther increase in power. At the rear 
and center of the “Viking” chassis 
there is room to mount another Am- 
phenol 4-prong socket. If you already 
have a line voltage adjuster then your 
expenses are minor. If you don't own 
such a unit you will have to “big deal 

“beg,” or buy one. A short cable con 
nects the adjuster to the back of the 
“Viking” chassis via a 4-prong plug 
which plugs into the socket therein 
The high-voltage primary is brought 
out to this socket. If one decides to 
sell his transmitter it is a simple proc- 
ess to insert a dummy plug with appro- 
priate jumpers and restore the “Vi- 
king” to its original condition, less the 
adjuster. See schematic on this modifi- 
cation. The line-voltage adjuster pro- 
vides a means of lowering the voltages 
for “tune-up” purposes and operation 
with lower power for local “rag-chew- 
ing.” This provision is deemed neces 


The starred items in 
are not specified. 


6AU6 
vi 


Ho FEEDBACK aX 3 FINAL AMPLIFIER 


+ 300V 
SPEECH AMP SUPPLY 


FILAMENT 


SwiTCH viva v 


PLATE 
Switch ue 


: i ET) 


Rr—2 megohm, ) w. res. 
Re*—1500 ohm, ' 
Ra, Re*—I1 megohm, , w. res. 

Ri—250,000 ohm, Vy w. res. 

Re—300,000 ohm pot (“Gain Control”) 
Re*——2000 ohm, , w. res. 

Rr*, Ra, Riu*—350,000 ohm, 1 w. res. 
Re*—330,000 ohm, yy w. res. 

Rius*—250,000 ohm, y w. res. 

Ru*—1000 ohm, 1 w. res. 

Ru*—10,000 ohm, 10 w. wirewound res. 
Rius*—30,000 ohm tapped wirewound bleeder 
(original used 20,000 ohm unit, see text) 

Rie—Meter shunt 
Reo*, Ru*—100 ohm, Vy w. res. 
Rew,* Ree*—15,000 ohm, Vy w. res. 


> ©. res. 


TRANSIENT 
FILTER 


TO 4032 FINAL Amp 
= TO GAGS BUFFER Amr 


Abd pbeadabiiii 


1*—30 pufd. mica capacitor (74. filter) 
——20 ywid., 23 v. elec. capacitor 
, Ce*—20 wfd., 450 v. elec. capacitor 
Cr*—30 afd., 450 v. elec. capacitor 
——O2 pwid., 600 v. capacitor 
e*—.05 afd., 600 v. capacitor 

y*——.05 pwid., 1300 »v. oil-filled capacitor 
C Omitted 
Cir 10 pid., 1000 +. capacitor 
Cua*—40 pid., 450 v. elec. capacitor 
Cu*—.003 pfd., 500 v. mica capacitor 
Cu*—I1 pid., 600 +. capacitor 
T r—F ilament transformer 
Te—Plate transformer 


Cc, 
Cc.* 
a 
Cc;y*, 
Cc. 
C.* 
Cy* 


Driver transformer 
Modulation transformer 
 Se—S pit, switch 
Microphone jack (input for crystal mike) 
Closed-cireuu’ jack (for 
mike) 
CHyr—FPilter choke 
PLe--I 15 volt pilot light 
ty Fuse 
Lr—O-135 v. a.¢. lime-voltage adjuster (Genera 
Radio Type 200 CU or equiv.) 
*Additional parts required for modification 
See also the parts listed in the modified bias 
cca shown within dotted box on diagram 


optional carbon 
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sary since the “Viking” is now a “hot- 
rod” and must be operated as such 
This is particularly important when 
changing bands where it is possible for 
the final amplifier to be far from reso- 
nance and operating with full grid 
drive. When the line-voltage adjuster 
is cranked wide open so that one has 
approximately 130 volts on the primary 
of the high-voltage transformer it 
causes a decided increase in exciting 
current of the primary. This appears 
in the form of heat and brings us to 
the problem of adequate cooling 

Although the authk.c’s “Viking” has 
heen operated for over three years 
without cooling recently the following 
precautions have been adopted. For- 
merly it was impossible to touch the 
top of the transmitter case or any of 
the internal parts, especially the trans- 
formers. The heating was considerable 
After some research into the possible 
harmful effects of heating on trans- 
formers and other components the fol- 
lowing changes were made. See photos 
of perforated top of the transmitter 
case and transformer shells 

You may find some better means for 
mounting your blower or may decide to 
use another type; nevertheless, a blow- 
er is advisable. The author mounted a 
small 4-bladed blower just above the 
crystal holder and on the vertical alu- 
minum shield which divides the crystal 
compartment from the final amplifier 
See photo. The blade hangs over the ver- 
tical shield and part of the blast cools 
the 4D32 and the remainder moves the 
heat which collects at the upper part 


of the case. Transformers T, (high 
voltage) and 7, (modulation) as well 
as CH, (filter choke) are dismantled 


The shells are removed and drilled as 
indicated in the photographs. A num- 
ber of holes are drilled into the upper 
top, sides, and bottom sides to provide 
a chimney effect for air movement 


near the windings. Some of the wind 


from the fan penetrates these holes for 


cooling. Six-hundred 
holes are drilled %” apart on the top 
case to further vent any heat. With 
this additiona!] modification it was pos- 
sible to operate at 250 watts input with 
room temperatures of 75 degrees for 
several hours and upon checking the 
temperature of the transformers and 
cabinet found that they were only 
comfortably warm. Cooling should be 
a “must” in the modification of the 
“Viking.” 

By the way, while you have the shell 
removed from the modulation trans- 
former it is a good idea to bring the 
807 plate leads out the top of the shell 
through %” grommets 

Another worthwhile modification is 
the adjustable modulator bias provi- 
sion. With the increased plate voltage 
applied to the modulator one should 
correspondingly increase the negative 
bias to the 807's. This problem can be 
easily remedied by referring to the 
schematic and following information 
Assuming the negative bias to be from 

35 to 40 volts at full power, one 


and sixty %” 


can readily see that when the plate 
voltage is reduced in order to work 
some local or to operate at, say, 50 


watts input, a condition arises where 
the bias voltage would be excessive 
and in the cut-off region of the 807's 
This would cause excessive distortion 
at low power. By merely drilling a %” 
hole just above the “drive-control” on 
the front panel and mounting a stand- 
ard 5000 ohm, 2 watt potentiometer, 
we can control the bias to suit any 
condition. Wire the control and bias 
circuits as per schematic 

We should take hints from our good 
friends in the high-fidelity business and 
use ample decoupling and filtering in 
the speech amplifier. This transmitter 
is capable of exceptional quality if 
wired in the manner indicated in the 
schematic Contrary to general belief 
that all that is necessary is communi- 
cations quality, the author of this ar- 


adopted. 


A portion of the bottom chassis view of the transmitter. 
cled section shows how the new 6AQ5 driver tube is mounted. 


ticle firmly believes that good quality 
will work more DX than restricted 
speech response. By nature and in our 
everyday life, we as individuals are ac- 
customed to listening to a reasonably 
wide range of frequencies both extreme 
lows and the highs. When we endeavor 
to modify this to some limited range, 
we create a falsetto or unreal situa- 
tion. How many times have you tried 
to listen to a phone signal when your 
receiver was switched into the crystal 
sharp position. All you saw was your 
“S” meter reading, possibly, an “S7” 
level but practically no audio was au- 
dible Therefore, it behooves us not to 
cut out the lows excessively or we 
have no modulation when listened to 
by sharp receivers. Conversely, if we 
reduce highs excessively and encounter 
a great deal of QRM no intelligence is 
possible. A signal with a good share of 
highs can often be read when the re- 
ceiver is considerably detuned from the 
sarrier frequency band- 
pass, of course, takes up considerable 
room in the spectrum. To summarize, 
the author feels that too much stress 
is placed on reducing the lows because 
they consume too much power and too 
many restrictions on the highs likewise 
cause a dropping of intelligence 

The modified “Viking” will give ex- 
cellent audio response from 70 to 5000 
cycles. The quality will be relatively 
free from phase shift and 
distortion and should have clean side- 
bands. Transmitters equipped with 
clippers and limiters improperly ad- 
justed can do more to mess up the 
amateur bands than transmitters not 
so equipped. Often we read 
claiming 3 db or more increased power 
output by just adding a clipper or lim- 
iter (audio), but careful listening and 
study will reveal that although 3 db 
more signal is available to the modu- 
lator it is of a type 
tion. The human ear is accustomed to 
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Top view of the transmitter showing the cooling procedures 
Note holes drilled in transformer cases and in top 
and the four-blade blower mounted above the crystal! section. 
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Weak TV Pictures? 
Replace Your 


Old Antenna Now! 


The weather's warmer! Days are longer! This is 


the time of year to go after that gold mine in your 
own backyard: the replacement of the antennas in 

arm your area that are damaged, worn, and obsolete. 
Channel Master's RAINBOW is the favorite replace- 

ment antenna of America’s TV installation men — 


weather ==" 


There's a RAINBOW model for every installation 


. for every signal area for every budget 


NEW! ’ Regardless of competitive claims—Channel Master's 
Narrow-space is RAINBOW antennas are still the most powerful 
antenna series available today! Advanced engineer- 


stacking! 


ing and the exclusive Tri-Pole make the difference! 


Channel Master's Featuring the fastest and strongest of all preassem- 
SUPER RAINDOW I?) / blies: trigger-fast “Snap-Lock” action, Channel 
eam mow be stacked Master's fabulous preassembly that snaps open, 


only 60” apart. These 
new, extremely effi- 


cient, 2-stage, impe All-aluminum construction. Rugged, durable, rein- 

dance-matching stack- f forced at all stress points 

ing rods permit easier 

installations with an ’ 

=e get = a Today’s greatest all-channel antenna 
value — bar none! 


locks open, without hardware or tightening 


sacrifice of gain. 
model no. 331-7 


1 (=z CHANNEL MASTER'S 


33) series 


_ the ideal replacement antenna 


pete la, 
Challenger Rainbow One Peaven Pag 
332 series Copyright 1955, Chennel Master Corp. 


wn CHANNEL MASTER CORP. 
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The Worlds Lergest Menvte of Tetevistom & 


‘a 7 Eee 
* * 
Overall view of the 


new Mohawk recorder. 


ed 


TV 


TYPE 


SELENIUM | | 
RECTIFIERS Details on the world’s first pocket tape recorder which 


handles a full hour's conversation with 100% accuracy. 


HE world’s first pocket-sized, bat- speed control consists of an electro- 

tery-operated tape recorder which mechanical governor 
measures a mere 842” long, 3%” wide The input is high impedance, per- 
and 1%” deep and weighs just three mitting any good microphone to be 
pounds, one ounce, has been unveiled used with this recorder. The output i 
to an eager publi 3 milliwatts at 2000 ohm Signal-to 

Designed especially for salesmen noise ratio is 40 db anc over-all gain 
lawyers, business executives, reporter is 70 db. Two sockets, one for the mi 
doctors, students, sales engineers, et crophone and the other for the ear- 
this new Mohawk unit will record a phone-amplifier, are incorporated 


full hour's conversation with 100 per The recorder comes complete with a 


cent accuracy. The magnetic tape i recording cartridge, b e! crystal! 
wound inside a cartridge, about the microphone, and earph re whole 
size of a pack of cigarettes, which is init retailing for $229 
simply lipped into the instrument In addition to the o nal equip 
with no tape threading required. The ment, a variety of accesso! is avail 
tape itself j %” iron oxide, plastic able for use with the recorder, includ 
Vy base twin-track “Mylar” type ing extra recording cartridg i throat 
lhe recorder operates at 1% ips and microphone, “wristwatch” microphone 
the recorded material can be played crystal microphone, concealable lapel 
) ’ back through any suitable amplifier o1 microphone, a telephone adapter, the 
\\ WL ABLE an accessory amplifier with a 2” speak previously-mentioned amplitf with its 


er, which is available for use with this 2” speaker, an external power supply 


for that type of listening if desired and double earphone microphone ex 


¥) recorder. A headphone jack is included a carrying case, battery packs, sing 
The recorder has only three con- tension cords, a shoulde holster” for 


trols, records for a full hour on its carrying the unit, eté 
y (I I; dual-track tape, and simultaneously One important featu f this re 
i erases old material as new recordings corder is that it will oper anywhere 
are made Rewind is manual The even when the user is t eling by car 
' BUNA three controls consift of an “on-off’ plane, or train The small recording 
| VOT |: switch playback-record,” and “vol- cartridge is mailable lice feature 
ume.”’ Color marks on the volume con for the traveling busine executive 
mb trol function as the recording level Plans are underway offer a spe 
JOBE indicator. cial briefcase housing ! recordet 
Frequency response is 200 to 5000 and a foot pedal for « rating the de 
cps, which makes the recorder suitable vice. These accessories still under 
for voice recording of the non-musical development but will be offered shortly 
variety by the manufacturer 
Power for this unit is obtained from As pointed out previo y, this re 
in the industry two hearing-aid type batteries. The corder is not intended » used for 
motor-filament battery life is esti- high-fidelity recording ! playback 
mated to be approximately 45 hours Rather, its function is provide a 
The “B’ battery life has been set at permanent record of conversations 
Ask for Bulletin. JRP-2 100 hours. A battery-life indicator in etc., for business purposes 
the form of a small light goes off when The “Midgetape” is available at lead 
the battery has less than two hours ing photographic, recording, and busi 
recording life remaining ness machine dealers throughout the 
The motor operating voltage is 9 to United States For information on 
7 volts d.c. while the filament voltage where it can be seen in certain areas 
for the two CK549DX’'s and the one contact the manufacturer Mohawth 
CK542DX is 1.3 volts d.c. The “B” sup- Business Machines Corporation, at 944 
ply voltage is 30 volts. The motor Halsey Street, Brooklyn 33, N.Y. —3} 
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Where Will You Be 


lin ELECTROMES 
: 6 Months from Today: ? 


ADD TECHNICAL TRAINING to your practical experience 


Get Your FCC License In A Hurry! 


Then Use Our Amazi ly Effective 
C JOB FINDING SERVI 
6, 


“This Valuable Booklet FREE & xt 


TELLS HOW— 


MEUARANTEE WE cuaranree™ TELLS HOW- 


Our Amazingly Effective 
s your | TO TRAIN AND COACH YOU AT 
: snot Seen ooo” HOME IN SPARE TIME UNTIL JOB-FINDING SERVICE 


after completing ovr YOU GET 


wor hg a Helps CIRE Students Get Better Jobs 

ve 

—- we treining YOUR FCC LICENSE Here are a few recent examples of Job-Finding results: 
co 1 to 

without odditions nay ed AIRLINES 
any kind, until ¥ > Com- | 'f you have hed any practical experience ae tll - 
cessfully obtoin yor —Amaoteur, Army, Navy, Radic repair, : have ts ; 
mercial license. or experimenting. . ware 


An Approved BROADCASTING 
Member . 


TELLS HOW— Employers make MO C1 CwAMT” 
JOB OFFERS Like These CIVIL SERVICE 
to Our Graduates Every Month 


at Wrig 1t 
os J rk le f 
‘ 
Letter from nationally-known Airlines Radio Operators and Radio Mechanics 
ere needed for our company. Periodic wage increase with opportunity for ad 
vancement. Both positions include many company benefits such as peid vace 
tions, free flight mileage allo 


wance and group insurance Fi Your FCC Tichet is recognized by employ 
Letter from nationally-known manufacturer We have @ very great need at the ers as proof of your technical ability 
present time for radio-electronics technicians and would appreciate any help 

ful suggestions that you may be able to offer 


’ ‘ " me lar ’ i able j 
Charles Loom 1514 Chenesee Ave Drayt 


These ore just « few examples of the job offers that come to our office FR 
periodically. Some licensed radiomen filled each of these jobs... it might 
have been you! - . 


Ww . 
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED : MAIL COUPON NO 
IN A FEW HOURS OF STUDY WITH OuR COACHING ‘ee eae aewwaanaaae ea = 
AT HOME in Spcre Time. CLEVELAND INSTITUTE OF RADIO ELECTRONICS § 
Name and Address License Lessons Desk AN.77, 4000 Ewelld Bids.. Cleveland §. Obie 

Harry G. Frame 2nd Class tl Weeks Address to est Mo. te eveid delay 

Box 429. Charteston, W. Va 
Chartes Ellis 

Geox 445, Chartes City, towa 
Omar Bibbs 


ist Class 28 Weeks 
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Kansas City, Me. 
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ist Class 20 Weeks 
Seattle, Washington 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
CARL E. SMITH, E.E., Consulting Engineer, President 
Desk RN-77, 4900 Euclid Bidg., Clevelond 3, Obie 
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and he was hurrying, so he almost 

knocked down the customer emerg- 
ing from the service shop carrying a 
tape recorder in his hand. However, 
with the quick reflexes of youth, he not 
only managed to avert the near col- 
lision but transformed it into a flour- 
ishing gesture of holding open the 
door. As he hurried into the service 
department of the radio and TV repair 
shop he found Mac, his boss, busily en- 
gaged in applying a coating of high- 
voltage shellac, or “corona gunk" as it 
was familiarly known, to the secondary 
coll of a horizontal deflection trans- 
former that had developed a “blow- 
out” at a point where a primary lead 
had sagged against the winding. 

“There,” Mac said as he put the 
combination cork-and-application- 
brush back into the bottle, “when it 
dries, that ought to hold the are. 
That's the third coating I've put on, 
and each layer is supposed to provide 
about 10,000 volts worth of insulation. 
Unless the winding itself has been 
damaged, we've probably saved the 
owner the cost of a new transformer. 
Don't turn this set on, though, until 
that dope has thoroughly dried. It'll 
eatch fire when it's wet.” 

Barney was not paying too much at- 
tention. Instead he was eyeing three 
intriguing-looking boxes the parcel 
post man had left lying on the bench 
“What's in these?” he demanded. 

“Three pieces of rather out-of-the- 
ordinary service equipment,” Mac said 
as he began opening the smallest pack- 
age. “You know I've always main- 
tained a service technician ought to 
snoop around a bit in other fields now 
and then to see if he can't find equip- 
ment there that will make his own job 
easier. What you see here is the re- 
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Bana ne was a little late to work, 


Mac's RADIO 
SERVICE SHOP 


By JOHN T. FRYE 


UNUSUAL NEW EQUIPMENT 


sult of taking some of my own advice. 
First, there is this little transistor re- 
ceiver that measures only five inches 
by three inches by an inch and a quar- 
ter, It’s the very first practical tran- 
sistor radio to hit the market, and it's 
a true superhet, with two Lf. stages, 
a.v.c. ferrite core antenna, and ear- 
phone jack for a hearing-aid type ear- 
phone accessory. I think it can be 
very useful to us in service work.” 

“How?” 

“T'll show you just as soon as I in- 
sert this 22%%-volt hearing aid battery 
that powers it,” Mac said as he 
snapped the back of the case on the 
little set and turned it on. Instantly 
the shop was filled with a surprising 
amount of volume. “Watch now,” Mac 
said as he turned the receiver slowly 
about with his hand. At two points, 
one hundred and eighty degrees apart, 
the volume of the reception fell off 
sharply. 

“When I was pleving with one of 
these at the store, I noticed the null 
positions of the receiving loop were 
very sharp and positive. That gave me 
the idea we can take the little set up 
on roofs with us and use this direc- 
tional characteristic to aim TV anten- 
nas. Every city with a TV transmitter 
around here also has one or more radio 
stations that can be easily picked up 
on this sensitive little job. As far away 
as we are, the radio tower and the TV 
antenna in each of these towns can be 
considered as being in the same direc- 
tion from us for all practical purposes 
S-o-0-0, all we have to do is find out 
where the little receiver says the ra- 
dio station is and then point the TV at 
that point of the compass, and we'll 
have it right on the nose. What's more, 
this little set will be a jim-dandy to 
tuck in your shirt pocket when you 


are going out on a noisy reception 
complaint. You can tell at once if the 
noise is in the set or not. And I an- 
ticipate that in many cases this tiny 
little portable will lead us right to the 
source of the noise.” 

“You know what I think?” Barney 
asked as he watched Mac fondling the 
plastic case of the little set. 

“No, and I’m not sure I want to find 
out,” Mac replied cautiously. 

“I think you're just trying to hatch 
up some good reasons so you can buy 
that little set and charge it up to the 
shop.” 

“Could be!” Mac said with a guilty 
grin. “I never could resist as neatly 
an engineered piece of electronic gear 
as this is; and when you consider it is 
the first practical transistor receiver 
well, you know I still have the first 
crystal receiver I built and my old 
Radiola II—” 

“Okay,” Barney said with an under- 
standing smile. “I don’t blame you a 
bit. What's in those other packages?” 

“Here's a pair of prism binoculars,” 
Mac said as he removed them from 
their leather case. “They are made in 
the American zone of Germany; and 
while they are quite reasonable in 
price, they have a lot of good features 
They are seven power and have 35 mm. 
objectives. All air-to-glass optical sur- 
faces are coated with magnesium flu- 
oride for better light transmission and 
to cut down reflections. Central fo- 
cussing is used with provision for sep- 
arate adjustment of the right-hand 
barrel. They have a hinged bridge and 
weigh only 16% ounces and the field of 
view is 405 feet at 1000 yards.” 

As he chanted off these features, 
Mac walked to the front of the store 
and gazed through the binoculars at 
the rooftops across the street. 

“Hey, let me look,” Barney said as 
he tugged at Mac’s elbow. 

Obediently Mac surrendered the 
glasses, and Barney peered through 
them. 

“Holy cow!” he exclaimed as he low- 
ered the binoculars and then glanced 
through them again. ‘These things are 
powerful. Those TV antennas look like 
they’re standing right outside the win- 
dow. I can see every bolt, wing-nut, 
and rivet in them. These things sure- 
ly show up my coffee nerves, though 
It’s hard to hold them still.” 

“That's why I didn’t buy higher- 
powered ones,"’ Mac explained. “Seven- 
power glasses are about as strong as 
can be satisfactorily hand held. At 
that, they make anything seem seven 
times closer than it really is. Few 
towers around here exceed seventy 
feet; so that means we can bring the 
antenna down to ten feet with the 
glasses. My thought is that these 
glasses will save a lot of leg work in 
climbing around on roofs and towers 
to inspect antennas and lead-ins. By 
watching the antenna while it is 
turned with the motor, we can spot 
troubles such as broken lead-lines, ir- 
regular motor action, loose elements 
or stacking bars, broken insulators, 

(Continued on page 121) 
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Provides output on fundamentals from 3.6 Me to 
220 Me in four bands, with harmonic out put usable 
up through the UHF channels. Electronic sweep 
circuit eliminates mechanical gadgets and accom 
panying noise, hum, and vibration. Continuously 
variable sweep up to 0—42 Me, depending on 
base frequency 

Variable marker (19-60 Mc on fundamentals) 
and crystal marker (4.5 Mc and multiples thereof) 
generators built-in. Crystal included with 
kit. Provision for external marker if de 
aired 


Packed with outstanding features. 50 
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OSCILLATOR KIT 
es 


MODEL AO-1 


(SINE WAVE 


demgned to 


output 


to 
to 


of 


$2450 


Shpg 


Wr. 10 tbs 


SQUARE WAVE) 


sre wave coverage from 


Ar vetr 


stures sine of equ 
OOO ope in range ment apecifical 
completely fulf the needs of the 
man nnd high fice Offers higt 
ross the ent cy range, lo 
rtion and low imped Lim 
rin the seoor amp tage to mainte 
ally flat output thro h the entire frequency range 

are _ me 


Aeathhit 


BROADCAST BAND 


RECEIVER KIT 


duces good, clear 


only 2 microseconda 


MODEL BR-2 


$E75O ocean 


Less Colbsinet pply, high-gain mini 
Shog. Wt. 10 Ibs re tubes, built-in antenna 


planetary tuning from a) Ke 
} Ke speaker 


Alan adaptable for use as 
sr pli fer 


ormer 


ner or phone 

ABINET: Fabrik 
able omplete with al 

Part No. 91 


wered plywood cab 
num panel and re 


1, Shpg. We 


speaker grille 


AND CW 
Y) 


TRANSMITTER KIT 


This one compact package contains complete formers — wide 
tranamitter, with built-in VFO, modulator, and 


power supplies 


spaced tuning capacitors 
illuminated VFO dial and 


remote control socket 


ceramic insulation 


Provides phone or CW opera meter face preformed 


pull 1625's. Pi network interstage and output 


Supplied with all 


for C.0.D. orders. 


tion—VFO or crystal excitation—and band wiring harness—concentric control shafts MODEL DX-100 

awitching from 160 meters through 10 meters high quality, well rated components used pped motor freight 

RLF. power output 100-125 watts phone, 120 throughout. Overall dimensions 20%" wide x 50 sade otherwise requested. 
140 CW. Parallel 6146's modulated by push 13%" high «x 16° deep $ 4 tb 95 $50.00 deposit required 


Will 


antennas between 50 ohms 


coupling for reduced harmonic output 
match non-reactive 
and 600 ohime 


shielding 


'V 1 suppressed with extensive 
and filtering. Rugged metal cabinet 
has inter-locking seame 

The high-quality tranamitter is packed with 
desirable 
level 


features not expected at this price 


Copper plated chassis potted trans 


AWeathhit 
GRID DIP 
METER KIT 


This ie an extremely 
valuable tool for 


Hama, Engineers or 
Servicemen. Covering 
from 2 Me to 250 
Mode! GD-18 Me, it uses 500 ya 


meter for indication 
Kit includes pre 
wound coils and rack 
Will ace plish liter 
ally hundreds of jobs 


on all types of equip 


Sh wr 
4 tos ment 


 Beathhit ANTENNA 
COUPLER 
KIT 


Poor matching al 
lows valuable com 
munications energy 
oat The 
Model AC-1 will 
match your low 
power tranamitter 
to an end-fed long 
wire antenna. Also 
attenuates signals 


above 36 Me, re 

$7450 ducing TV1, 52 ohm 
coaxial input 4 
* powerupto75 § 


watts 10 through i 
80 meters. 


oe 


SUBSIDIARY 


BENTON 


HARBOR 


complete 


tubes, cabinet and detailed construction Man 


ual 


low 


Leas crystals 
price! This ia a 
designed to give you years of reliable 


and dependable performance 


al 


Aeathhél ANTENNA rs 


IMPEDANCE METER 
KIT 


Use in conjunction with a 
signal source for measur 
ing antenna impedance, 
line matching purposes, 
ete. Will double 
a phone monitor or rela 
tive field strength indi 
cator 

100,ua meter employed 
Covers the range from 0 
to 600 ohms. An instru 
ment of many uses for the 
amateur 


Aeathhet 


COMMUNICATIONS 


RECEIVER 
KIT 


Covers 550 Ke to 35 Me 
in 4 bands. Features 
electrical bandspread 

separate K.F. and A.F 


slao, as 


Model AM-1 


$3459 


Shpg. Wt. 2 Ibs. 


goin controls —noise Model AR-2 
miter AGC— BFO 
phone jack-—5%" PM 


speaker 

CABINET 

Fabric covered plywood 
eabinet. Part No. 91-10 
Shpg. Wt. 5 Ibe. $4.50 


Shpg. Wt. 12 Ibs. 
(Less Cabinet) 
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Don't be deceived by the 
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Weigh the cost of this 


kit against the cost of 
crystals—and consider 
the convenience and 


flexibility of VFO oper- 
ation. This is one of the 
most outstanding kits 
we have ever offered for 
the radio amateur 

Covers 160-——80— 40— 20—-15— 11 and 
10 meters with three basic oscillator fre- 
quencies. Illuminated and precalibrated 
dial scale clearly indicates frequency on 
all bands and provides more than two 
feet of dial calibration. Reflects quality 
design in the use of ceramic coil forms 
and tuning capacitor insulation, and 
copper plated chassis. Simply plugs into ' 
crystal socket of any modern transmitter 
to provide coverage of the bands from 
160 meters through 10 meters. Uses 6AU6 ' 
Clapp oscillator, and OA2 voltage regu- 
lator for stability. May be powered from 
plug on Heathkit Model AT-1 Transmit- 
ter, or supplied with power from most 
transmitters. 


en 
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Heathkit ADVANCED ne, etn 
High Fidelity AMPLIFIER KIT 


This advanced-design 25 watt Hi-Fi Amplifier features a new 

design Peerless output transformer, improved circuitry, and 

uses K'T'-66 output tubes 

improved bass and high frequency response 

and harmonic distortion. Incorporates all the 
that make for real listening enjoy 
ment. Power handling capabili 
ties increased to follow instan 
taneous power peak of full 
orchestra. Also new type bal 
ancing circuit, and “tweeter 
saver” to suppress HF oscilla- 
tion. New physical design re 

sults in attractive appear 
ance, suitable for use either 
in or out of a cabinet 
iT COMBINATIONS 


of main amplifier 
uy 


This results in higher power output; 
and reduced IM 
“extra” features 

nm 


6-WarTr 
ER Kirt 


Model a.75 


and power supp 
< po 


sbe 
$597 
W-S: Consists of W-5M Kit listed above plus Heathkit 


Medel WA-P2 Preamplifier. Shoe. Wt. $7950 


ibe., Exp. Onty 


AMPLIF, 


bly 
nly 


netructions 


Shpg Wt. 190 lbs 


Aeathhel WiGH FIDELITY PREAMPLIFIER KIT 


Model WA-P2 


$1975 


Shpg. Wt. 7 Ibs 


although P 


true 20t clas 


Beautiful 

modern appearance 
blends with any 
interior color scheme. 
Completely fulfills all the requirements for remote control, compensation 
and preamplification for the Heathkit Williamson-type Amplifiers or any 


Ontroe 
‘4nnels Is 


NC as Mode 
Plifier stant! A-7B 


Amplifier. Five separate input channels, each with sep 
Full with 4 
position turnover and roll-off controls 

Separate bass and treble controls. Overall frequency response within 1 db 
his brilliant 


> 7 conventional Hi-Fi 
Be A-7C: Say 
h Prear 

$17.5 


a 2ccom plished 
" 
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arate audio level control record equalization 


Shpg 


from 25 cps to 30,000 cps. Hum and noise level extremely low 


performer will do justice to the finest available program sources 
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cpe Maximum power outpul over 
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SINGLE -CHASSIS 
WILLIAMSON TYPE 


HIGH FIDELITY 
AMPLIFIER KIT 
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hamaon tyr 
kit form 
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SHIP VIA 
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C) Express 
C) Freight 
[] Best Way 


On Expre ders 
the express agency at time of delwery 
NOTE: ALL PRICES SUBJECT TO C 


Enclosed find 
Please ship ( 


check ) money order for 


).D postage enctosed for pounds. 


ANGE 


ON PARCEL POST ORDERS include postage for weight shown. 


do not include transportation charges 


they will be collected by 


WITHOUT NOTICE 


ORDERS FROM CANADA and APO's must include full remittance 
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New Audio 


“Superb Performance!” 


—HIGH FIDELITY Magazine 


THE Wy 
ISHER 


SERIES SEVENTY 


Equipment 


E-V “SKYLARK” 

Electro-Voice, In of Buchanan, 
Mich., has recently introduced a com- 
plete three-way loudspeaker system 
which is housed in an attractive, com- 
pact cabinet designed to be placed on 
a table, in a bookcase, or on the wall 

Tradenamed the “Skylark”, the cab- 
inet measures 33” wide, 14” high, and 
10%” deep. It incorporates two ta- 
pered horn ports which load the SP8C 


“H's QUALITY results at an attractive price,” says High 
Fidelity Magazine. The Series Seventy tuner and amplifier 
have established themselves firmly as the outstanding buy in 
the professional quality field. The performance of this equipment 
is limited only by the calibre of the phonograph pickup, turn- 
table and loudspeaker system used in conjunction with it. 


low-frequency and mid-range repro- 


ducer from 70 to 3500 cps. The com- 
pany’s T3bB_ very - high - frequency 
tweeter takes over at 3500 cps to be- 


THE FISHER 
FM-AM Tuner - Model 70-RT 


others 


78 


fail 


WRITE 


® Features ¢xtreme sensitivity (1.5°my for 20 db of quieting) ; 


Armstrong 


THE FISHER 
25-Watt Amplifier - Model 70-AZ 


BS (itters more clean watts 
The 70-AZ has 24% times the power of ‘basic’ 


Fearures: High output (less than 44% distortion at 25 watts: 0.05% at 10 


system, adjustable AFC on switch, adjustable AM 
selectivity, separate FM and AM front ends. Shielded and shock-mounted main 


Prices Slightly Higher Weat of the Rockies 


TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE -L. |. CITY 1, N. Y. 


works where 


and subchassis. Distortion below 0.04% 
for 1 volt output. Hum level: better 
than 90 db below 2 volts on radio, bet 
ter than 62 db below 10 my input on 
phono. 2 inputs. 2 cathode-followe: 


outputs Self-powered Exceptional 
phono preamplifier with full equali 
zation facilities. 15 tubes. Six controls: 
Bass, Treble, Volume, Channel/Phono 
Equalization, Tuning and Loudness 
Balance. Beautiful control panel. size 

14144" wide, 84%" high, 9%" deep 


$184.59 


at its price than any amplifier made. 
10-watt units. OUTSTANDING 


watts.) IM distortion less than 0.5% 
at 20 watts: 0.2% at 10 watts. Uni 
form response , l ib, 20-20.000 
cycles; 1 dl 10-50,000 cycles. Power 
output constant within 1 db at 25 
watts, 15-35,000 cycles. Hum and noise 
virtually non-measurable (better than 
95 db below full output!) Includes 
FISHER Z-MATIC at no additional 
cost. size: 444" x 14)4” x 6%” high 


$99.50 


yond audibility 

Currently available in mahogany and 
Korina blonde finishes, the new system 
covers from approximately 70 cps to 
15,000 cps, +6 db. Complete electrical 
and mechanical specifications on this 
system are included in Bulletin No 
219, which is available from the com- 
pany on request 


LOW-COST FM TUNER 

Granco Products In 36-17 20th 
Avenue, Long Island City 5, N. Y., has 
added a second low-cost FM tuner to 
its “Music Hall” series 

The Model T-160 features a “para- 
grid” front panel which incorporates a 
neat slide-rule tuning dial and two 
control knobs. The built-in antenna 
eliminates installation problems 

The circuit features the company’s 
coaxial tuner, five tubes plus selenium 
rectifier power supply, for a sensitivity 
of 5 «v. for 20 db. quieting. The selec- 
tivity of 200 kc. at 6 db points, with 
ratio detector peak-to-peak separation 
of 300 ke. and linear detector response 
for 180 kc., minimizes any possible in- 
terference 

Dimensions are 7%" wide, 5” high, 
and 4%” deep. The tuner weighs 5 
pounds 


MODERN BAFFLE 
Lowell Manufacturing Co., 3030 La- 
clede Station Road, St. Louis 17, Mo., 
| is now offering a new, modernly-con- 
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toured baffle which is constructed of a 
series of attractive louvres with an ex- 
clusive conical sound diffuser to pro- 
vide controlled 360-degree dispersion 
of even, undistorted low-level sound 

The STL baffle is specifically de 
signed for low-ceilinged areas such as 
restaurants offices schools railway 
cars, and wired music installations 
where attractive decor speaker con- 
cealment, and high audio efficiency are 
req sites 

The baffle will accommodate 6” to 

speakers and mount to a variety 

of the company’s recessed protective 
speaker enclosures. The unit is avail- 
able with a buffed satin aluminum 
finish or colored lacquer finishes can 
be supplied if desired 


AUDIO-MASTER ITEMS 

Audio-Master Corp 17 E. 45th 
Street, New York, N. Y., is now offer- 
ing several new items to the audio 
trade 

The firm’s standard all-purpose 
transcription playback machine has 
been redesigned to permit front-panel 
operation. The new style offers opera- 
tional advantages which are especially 
important in the audio-visual field 
The newly-redesigned units incorporate 
5-tube push-pull high gain amplifiers 
three speed motors, and will handle 
records and trans riptions up to 17% 
inches in diameter 

The other items include two new 
hi-fi machines: a portable transcrip 
tion playback machine (Model A-M 
#58) and an automatic record changer 
Full details on both of these units and 
on the newly-redesigned transcription 
playback machines are available from 
the company on request 


3-SPEED TAPE RECORDER 

Bell Sound Systems, Inc., 555 Marion 
Road, Columbus 7, Ohio, has recently 
introduced an all-new, three-speed tape 

recorder, the Model RT-75 
The RT-75 features full push-button 
ontrol with straight-line slot thread- 
ing. A positive-action lever permits se- 
lection of the threes tape speeds 7% 
ips, or 1% ips. Frequency re 


ponse at 7! s I Y 1) to 12.000 
cp 7500 cps : : ips; and 4500 cps 
it 1% ips 

The recorder features ¢ xception ally 
fast forward and rewind speed A 
standard 1200-foot pool can be re- 
wound in 70 seconds. Controls include 


‘ 


volurne tone boost and cut. and push- 


June, 1955 


Dream Set!” 
—LIFE Magazine 


Series Fiery 


THE FISHER 
FM-AM Tuner - Model 50-R 


8 “This tuner is among the most 
sensitive of all im ‘fringe’ areas 
and conjoins beautifully with the 
FISHER Amplifier.”-—Life Maga 
rine. The truest index to the qual 
ity of the Model $0-R is its selec 
tion even by FM stations after 
mpctitiwe trials, tor pickup of 
listant programs tor rebroadcast 
to their own communities, In town, 
or even in the extreme suburbs, the 


§0-R is unexcelled, 8161.50 


THE FISHER 
Master Audio Control + Series 50-C 


. The finest unit yet offered.” — 
Radio and TV Nees. 25 choices of 
record equalization, outstanding 
phono preamplifer, separate bass 
ind treble tone controls, loudness 
balance control, 5 inputs and § in- 
put level controls, cathode follower 
tputs. Hum and noise inaudible 
Chassis S89.50 
With cabinese 997.50 
THE FISHER 
50-Watt Amplifier - Model 50-AZ 


8 Ot the very best!” Hliah Fidel 
ity Magazine Will handle 100 
watts peak. World's finest all-tri 
ode ampliher. Uniform respon 
within 1 from §$ to 1 
cycles. Less than 1° listortion at 
50 watts. Hum and noise content 
96 db below full output—virtually 


“— non-measurable Cversize compo 


nents and quality workmanship in 


_ 
‘e every letail Includes FISHER 
Pa e- Z-MATIC, at no additional cost, 
— v $159.50 


ca yhtly Higher Weat of the fl hice 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE -L. |. CITY 1, N. Y. 


COS OWUCS 


FOR THE FULLEST ENJOYMENT 
OF YOUR HOME MUSIC SYSTEM 


FISHER 


ACCESSORIES 


MIXER-FADER + Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 
Self-powered. Beautiful plastic cabinet. Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR 


Professional phono equalization. Separate switches for 
HF roll-off and LP turn-over; 16 combinations. Handles 
any magnetic cartridge. Extremely low hum. Uniform 
response, 20 to 20,000 cycles. Two triode stages. Fully 
shielded. Beautiful cabinet. Self-powered $22.95 


PREAMPLIFIER-EQUALIZER + 50-PR-C 
WITH VOLUME CONTROL 
50-PR-C. This unit is identical to the 50-PR burt is 
equipped with a volume control to eliminate the need 
for a separate audio control chassis. It can be connected 
directly to a basic power amplifier and is perfect for a 
high quality phonograph at the lowest possible cost 


$23.95 


HI-LO FILTER SYSTEM - Model 50-F 


Electronic, sharp cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion with absolute minimum \oss of tonal range 
Independent switches for high and low frequency cut-off 


Use with any tuner, amplifier, etc $29.95 


PREAMPLIFIER - Model PR-5 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
or as a microphone preamplifier. Two triode stages 
High gain. Exclusive feedback circuit permits long out 
put leads, Pully shielded. Uniform response, 20 to 20,000 
cycles. The best unit of its type available. $12.57 


QUALITY IS NO ACCIDENT... 


® At Fisher Radio Corporation we never take chances with quality. All materials 
go frst to the lacoming Inspection Department and any that do not meet our rigid 
requirements are returned to their manufacturer. In addition, inspection occurs at 
many points during production—trom the original, blank chassis to the final, assembled 
unit, assuring correct assembly and wiring. Our Test Department is staffed with a 
highly-trained group of technicians. Finally, equipment already packed for shipment 
is selected at random and given a complete inspection and electrical test in our 
Engineering Laboratories to keep Quality Control at « constant, high level. 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


button recording control with safety 
interlock to prevent accidental erasure. 
Two microphone inputs are provided 
in addition to one radio-phono-TV in- 
put 

Write to H. H. Seay, general sales 
manager of the firm, for full details. 


MASCO TAPE RECORDER 

Mark Simpson Manufacturing Co., 
32-28 49th Street, Long Island City, 
N. Y., recently introduced a new tape 
recorder for home and semi-profes- 
sional use, the Model 500 

The new Masco recorder has a single 
shift knob. It is housed in a luggage- 


: Coe eee Bie... 

type leatherette carrying case in an 
ivory and gold motif. The instrument 
is a dual speed-dual track recorder 
which takes up to 7” reels. Frequency 
response is 50 to 12,000 cps +3 db. 
Audio power output is 5 watts. A spe- 
cially-designed 5” x7” oval speaker is 
used 

The recorder weighs only 23 pounds 
with all accessories. These include the 
7” reel with 600 feet of tape, an empty 
take-up reel, a ceramic microphone 
styled to match the recorder, 10 feet 
of cable, and a patchcord 


PRE-RECORDED TAPES 

Electrosonic Specialties, 7230 Clinton 
Road, Upper Darby 4, Pa., has an- 
nounced the availability of a series of 
pre-recorded background music tapes 
which will be sold direct to the con- 
sumer, under the tradename “Fideli- 
vox”. 

The currently-available tapes fea- 
ture Robert Elmore playing a cathe- 
dral pipe organ. The tapes are being 
issued in 2, 4, 6, and 8 hour sections, 
dual-track. Write the company for full 
information on the selections and 
prices of these tapes 


NEW KNIGHT UNITS 

Allied Radio Corporation, 100 N. 
Western Avenue, Chicago 80, IIL, has 
added two new units to its line of 
“Knight” audio gear. 

The “Knight Bantam” unit is a 12- 
watt amplifier which is housed in a 
black and gold finished metal case, 
ready for use on table top, bookshelf, 
or mantel. Provisions for behind-panel 
mounting in custom installations are 
included. The amplifier measures only 
3%” x 13" x10%”". Frequency response 
at 12 watts output is +.5 db from 20 
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to 20,000 cps. Harmonic distortion is 
less than 1 per-cent at rated output 
and intermodulation distortion is less 
than 2 per-cent at the rated output 

The second unit is a self-powered 
preamp-equalizer which is designed to 
serve as a convenient control center 
for hi-fi music systems or for modern- 
ization of existing phono equipment 

It includes separate bass and treble 
controls, calibrated from 16 db to 

16 db to permit adjustment of tonal 
balance to satisfy personal tastes and 
to match room acoustics. Five input 
jacks accommodate all components 
normally used in a music system. A 
six-position input selector switch se- 
lects these components and provides 
three positions of record compensa- 
tion: ffrr, RIAA, and “Hicut” for old, 
noisy records 

Detailed literature on both of these 
units is available from the company 
on request 


DISC RECORDER 

Excellotone Corporation, 129 Cooper 
Street, Brooklyn, N. Y., is now in pro- 
duction on a new dise recorder which 
will record and play at 33% rpm 

The cased, portable unit measures 
9” x 12” x 9” and weighs just 16 pounds 
It is suitable for home, business, o1 
professional use and may also func- 
tion as a p.a. system 

The inexpensive, pliable “Exelo- 
disks” are made of pure vinyl, five 
inches in diameter. They play for 30 
minutes. These discs can be stored in 


J 


the case of the recorder itself. The 
unit features a minimum of controls 
and simplicity of operation 


JIM LANSING SPEAKER 

James B. Lansing Sound, Inc., 2439 
Fletcher Drive, Los Angeles 39, Calif 
has added the “Signature Model 123” 
to its line of loudspeaker units 

The new speaker is a 12” extended 
range type which is compact enough to 
mount in enclosures which previously 
required a unit of smaller diamete1 
With a depth of only 3%”, the new 
speaker can be mounted between stud- 
ding, flush with the surface of any 
standard wall or partition. The Model 
23 is not limited to wall mounting 
since, according to the company, per- 
formance improves when the speaker 
is enclosed in a reflex cabinet or loaded 
with a horn 

Usable frequency response range 
when used as a direct radiator and en- 
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America’s TOP Tuner! 


me OF 
FISHER 


FM TUNER ‘iis 


World's Best by LAB Standards 


OR almost two decades we have been producing audio equipment 
F of outstanding quality for the connoisseur and professional 
user. In the cavalcade of FISHER products, some have proved to 
be years ahead of the industry. THE FISHER FM-80 is just such 
a product Equipped with TWO meters, it will outperform any 
existing FM Tuner regardless of price! The FM-80 combines ex- 
treme sensitivity, flexibility and micro-accurate tuning. Despite its 
full complement of tubes and components, the FM-80 features an 


unusually compact chassis of fine design Only $139.50 


Outstanding Features of THE FISHER FM-80 


@ TWO meters; one to indicate sensitivity, one to indicate center-of channel 
for micro-accurate tuning. @ Armstrong system, with two IF stages, dual 
limiters and a cascode RF stage. @ Full limiting even on signals as weak 
as one microvolt. @ Dual antenna inputs: 72 ohms and 400 ohms bal 
anced (exclusive!) @ Sensitivity: 14) microvoles for 20 db of quieting on 
72-ohm input; 3 microvolts for 20 db of quieting on 400-ohm input. 
@ Chassis completely shielded and shock-mounted, including tuning con- 
denser, to eliminate microphonics, and noise from otherwise accumulated 
dust. @ Three controls Variable APC/Line-Switch, Sensitivity, and 
Station Selector PLUS an exclusive Ourput Level Control. © Two bridged 
outputs. Low-impedance, cathode-follower type, permitting output leads 
up to 200 feet, @ 11 tubes. © Dipole antenna supplied. Beautiful, 
brushed-brass front panel. ©@ Self-powered. © wricnt 15 pounds, 
@ size: 12%" wide, 4” high, 84%” deep including control knobs. 


Higher We { the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. - 21-23 44th DRIVE - L. |. CITY 1, N.Y. 


PRE-VACATION *I SALE 


| JUNE ONLY BONUS! ELECTRONIC 


YOUR CHOICE OF 
ANY KIT BELOW K ‘ T 4 
FREE! 


WITH EVERY $10 ORDER AND OTHER BARGAINS 
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26 or CApaciTons. = we " 6 WICA CAPACITORS 
’ ler aie ’ lage ‘ " 
Vilnen ves manowans . 00001 
aor Lee oe crew on 


He Re si7 
is conTaot's ‘ ; “« MOULDED CAPACITORS 


set screw 


; i = t 
’ 

VARIABLES. Hirst 
Tg ag . ie 8 value 

60 FESISTORS. 56 oF o 20 wendes. f —— o vie and Kimeneo: from 
nme ve 3 ang > . ~~ is swirewes Rote ' 0 ‘ na le 


eclected Values Experts wr wt ib. Keg, $16 
suleted. Wt le ’ Rex $12 10 INDICATORS & HOLOERS. A 
riLoT uve socneTs a6 Vuse soc “ers folded wa lektr first ‘ te and 
ere pecial row and r, shield base type st the i " Littel 
#t anes “ lee 2 | ~ ) , ame cera 1 fuse ders. W ih. Me ee 
F Keg. 86.9 70 TERM POSTS & STRIPS 
PIECES SPAGHETT! tub oo 8 Sut (ore specail Aen. binding 
engthe to 4 on 


SCOOP! 20-MIN. PHOTO-TIMER Mater Buy of the Year 


iia meter 
in « lifetime purchase! 0 to “ new eu es 0 T >v ix 
20 minute epring-wound timers, For REG. $5.50 
photo dark roome, home and factory 
uses, Rings bell when timing cycle $] 69 
ends and attached microawitch opens — 


eeu Wt. 2 ibe 


PHOTO DARK. ROOM eens - 88 


Biurdy giase dar room trays with ‘Vy thi 
Oxnibail's* or 10 nl4u lls”, We 6 the 
$4.60 


Please send check or Money Order. inctude postage. C.0.0. orders, 25% down payment. 


LEKTRON SPECIALTIES fir cn 202 


Lifetime Performance has been built-into each 
Cobrefiex-2. Nothing yet produced compores in 
construction and design efficiency. Once installed, 
the Cobreflex-2 con be otten, The Cobreflex-2 
is Breakdown-Proof .. . performance guoran- 
anteed to last a lifetime, 


Proven Superior! 


Medel PA 30 Driver Unit Mode! $4 0 Driver Unit 

Medel SAH Driver Unit Model MA 25 Driver Vall Cont. Power, 30 Werte Cont. Peder, 30 Were 
Cont Powe Cont, Power 25 Wert Cont Power, 24 Werth Reepemse, 60:10 000 CPE Rewer, 90 10.000 CPE 
0 Wem over 250 CFE Response, 90-10,000 CPE Revpense, 90-4000 CPE tmpedence, 16/165/790/8001 imeadence, 16/44/165/298 
heme 


Response 790-'5.000 CPE] impedence: 16 Ohm impedence, 16 Ohae 1000/2000 ohms $00/ 1000/2000 
Impeder.s @ Oven ° . Power Tose Powe , 


(70v) ape (70), 
90/20/10/5/2 5 Wem 20/20/10/3/2 8 Wem 


UNIVERSITY LOUDSPEAKERS INC. 
80 South Kensico White Plains, N.Y. 


closed with an adequate baffle, extends 
from 30 to 15,000 cps. Power input is 
20 watts and impedance is 16 ohms. 


TAPE MAGAZINE 
A new clip-in tape magazine that 
eliminates objectionable threading and 


rewinding of magnetic recording tape 
has been developed by American Mold- 
ed Products of Chicago 

Fully enclosed in the magazine, the 
tape is locked into playing position 
with slight finger pressure. The mag- 
azine is automatically ejected from the 
machine when the control knob is 
turned to “eject” 

Storage space problems are greatly 
simplified since over-all dimensions of 
the entire unit are only 3%” x 5’4o" x 
1”. The tape itself is 300 feet long and 
reels in counterclockwise direction. At 
the end of the 300 foot span a Mobius 
loop arrangement automatically trans- 
fers playback or recording to the op- 
posite side, thus providing an actual 
length of 600 feet 

Full details are available from Dept. 
REN of the company at 2727 W. Chi- 
cago Avenue, Chicago 22, Il. 


VERTICAL ATTENUATOR 
A new low-cost vertical attenuator 
covering the audio range has been de- 
veloped by Tech Laboratories, Inc., 8 
E. Edsall, Palisades Park, N. J 
The new attenuator has straight- 
line, finger-tip operation, accomplished 


without any guide rods through the 
use of a new linkage system that com- 
pletely eliminates backlash or sticki- 
ness, minimizing wear and extending 
the life of the unit 

Both plug-in and fixed-panel designs 
are currently available. Standard units 
are furnished in two sizes of 30 and 20 
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steps, 30 inits at 1.5 db and 20 
step units at 2 db. Ladder, “T,” o1 
tentiometer circuits are standard with 
impedance values for ladders ranging 
from 30 to 600 ohms and 250,000 ohms 
for potentiometers 
Complete information is 

from the company on request 


step 


po- 


available 


REVERE RECORDER 

Revere Camera Company of Chicago 
has just introduced its T-11 
corder which is designed especially for 
professional and applications 

Frequency response is 40 to 16,000 
cps, +3 db. The unit has a monitor 
amplifier with 2'2 watts output. Wow 
and flutter is than .2 per-cent 
Among the patented features included 
in this new are the firm's 
“Balanced-Tone” principle which co- 
ordinates the amplifier and 
system to balance the highs and lows; 


tape re- 


custom 


less 
recorde! 


acoustic 


head 
rapid individual 
Solenoid-operated 
tons make it 
personnel to 


and 
reverse 


automatic demagnetization; 
forward and 

keyboard push-but- 
possible for untrained 
the unit. The T-11 
accepts 3, 5, 7, and 10% inch reels. It 
may be mounted and operated in any 
position 


use 


NEW SPEAKER DESIGN 

Stephens Manufacturing Corporation, 
8538 Warner Drive, Culver City, Calif., 
has announced that the free air 
onance of its 120LX “Tru-Sonic 
frequency driver has been lowered by 
the use of a new cone. The new 
which is a straight-sided, ribbed 
of low resonance, has cut the free air 
resonance of the speaker to 45 cps 
This results in improved bass response 
with lows of 20 cps when the speaker 
is properly housed the 
company 

Other features of 
remain the 


res- 


low- 


cone, 
cone 


according to 
the 120LX woofer 


same 


SINGLE NEEDLE CARTRIDGE 

Ronette Acoustical Corporation, 135 
Front St., New York 5, N. Y., is in 
production on a series of single-needle 
“Fonofluid” cartridges for microgroove 
reproduction exclusively 

The Type RA-284 has low IM distor- 
tion and is of the constant-velocity 
type when loaded with the correct load 
resistance of 120,000 ohms 

Available with sapphire or diamond 
styli, full details on this new cartridge 
line available from the 
turer 
dune, 1955 


are manufac- 


y- 


1. 


AWARD WINNING AUDIO 


310 «FM BROADCAST MONITOR TUNER ~~ Most 
important new development in tuner design 2 
megacycie wide-band circuitry for outstanding 
reception quality even on weak signais Convenient 
single-sweep tuning. DYNAURAL interstation noise 
suppressor. Automatic gain control. Tuning and 
signal-strength meter. Three IF's, three limiters 
Sensitivity: 2 microvoits with 20 db quieting 
Capture ratio better than 2.5 db $149.50" net 


col 


r 


r 


4 


i 


7TIOA STROBOSCOPIC TURNTABLE — Radically new 
torsional and dual-stage mechanical filtering re 
duces rumble by more than 60 db, "wow" to less 
than 0.1%. Built-in optical stroboscope visibig 
with record in place. Push-Dutton selection of 
33%, 45, and 78 rpm speeds. Each speed vernier 
adjustable +5% for pitch control. Acoustic feed 
back eliminated by @ basic new pickhup-arm mount 
ing. $102.00* net. Optional base $14.95" net 


121-A DYNAURAL Equalizer-Preamplifier — The 
most versatile control and compensation unit 
ever offered, the 121 affords the music connois 
seur adjustment for any recording curve and record 
quality. Patented DYNAURAL noise suppressor and 
record-distortion filter. Rolloff equalization, turn 
over frequency, and maximum ‘‘boost"’ continuously 
variable. The 121 incorporates ali refinements 
known at this stage of the art $162.75* net 


= 


al 


- I] 


r 4 


-~ 


«a 


265-A 70-watt LABORATORY POWER AMPLIFIER — 
A distinguished amplifier for the perfectionist 
Exclusive adjustable “Dynamic Power Monitor’ 
contro! allows full output on music, with maximum 
speaker protection Damping factor continuously 
adjustable from 30/1 to 0.5/1. Class A circuitry 
throughout. Frequency response flat from 12 cps 
to 80,000 cps. intermodulation distortion less than 
0.1%, harmonic distortion less than 0.5% at full 
output $200.00* net 


210-C 23-watt COMPLETE AMPLIFIER incorpo 
rating the best features developed by H. H. Scott, 
the 210 offers an outstanding combination of 
styling, performance and price. Patented DY- 
NAURAL noise suppressor, 8-position equalizer, 
three-channel tone controls, Loudness control, 
and provision for convenient tape recording. Fiat 
from 19 to 35,000 cps. intermodulation distortion 
less than 0.1% at full output $172.50° net 


"Prices slightly higher west of Rockies. Prices and 
specifications subject to change without notices 


Engineering Leadership 
for Superior Performance 


H. H. SCOTT inc. 


AM AVENUE 


SSACHUSETTS 


Write for 


COMPONENTS 
| 


" 


FREE BOOKLET R55-6 


NEW IMPERIAL IV HIGH FIDELITY SPEAKER—SALE PRICE *9995 


25 WATT HI- Fi SPEAKERS “AND BAFFLE BOARD NEW | IMPERIAL W 
2—12” WOOFERS $9 4% with General Electric 


2— 5” TWEETERS 6 tn. men PIBELITY ‘19% 
AND BAFFLE 


350 CYCLE CROSSOVER $10.00 Extra 


Steck No. 47-86, four speekers mos 
plywood bale board 21! « 24 
: on al) sides except back. Use as an aw 
with any high fidelity radio, amplifier or home music system The 
containe . Sonat Electric Mode! B50 extended range high fidelity @ 
with 6.8 oz. nico V moons and curvelinear cone with & ohm vorme coll and . 
ces 


" tweeter Response SO to 15,000 « Model IV imperial $19.95 


1m - 
or amplifier 
wt. 20 ibe 


ote gale = | CONSOLE HIGH FIDELITY § 4g" 


over tor ettenusting bighs ena augmenting tow Bpoudoney reaponee Variable contrei SPEAKER SYSTEM 
hale price, Fis os 


EQUIPPED Wi 
McGee's Famous 9 TH 3 PM SPEAKERS 


12 IN. GENERAL ELECTRIC WOOFER 
12 AND 15 INCH COAXIAL P.M. | 10 IN. MID RANGE SPEAKER 


HIGH FIDELITY SPEAKERS 8 IN. GENERALIC MID-HIGH RANGE 


Have Juke Geox tone Bea in your own home. Strictly High 


fidelity. Three speak 
dividing network, so ina 
4 or B ohm radio or 
contro! imeor porated nm ry 
of 


is oh ered ready to wh, afte > your am ier or 
2-tech 1S-tnch fucney. py 2% 090 co $ tne Syo ‘ 
Model Mode , Ship. wt. Stock Me. ae. 33GE, Sale price, $49.9 
eget cv sey, iz yp fidet) ity } ey at om epoahor Response trom 30 to 17, pe. 
‘matches ‘5 rey network. Onty fee wives HIGH FIDELITY SPEAKERS 
p-} i @ fine queiley eee tock Me. Cu-l4ey. 8” BLUE STREAK 
fg on Ainloe ' ; 15” WOOFER ... 


Built-in © 
enhm euteut with-in orwar A requier $62.60 I|ist Model HF-8), @ 
Mode! #16-CR, ‘se Gale Price, $23.96. 


‘“‘Bive Streak.”' High Fidelity wide 
range speaker This one speaker property baffled will 
Give excellent response to both high and low frequencies 


and terrific response through pe ay important middle 

SPECIAL PURCHASE SALE! te, ey ee Mest ipa oe ace 
curvelinear cone and 6 ohm voice coil, Response essentially fan trom 36 to 12.500 cos 

amplifiers and professional music systems Shie. wt., 


6 the... Model HF-BJ, & $6.95 
CROSLEY . ’ Str ot 4 - Has « 1444 of Ainice V magnet 
with curvelinear one ‘ on ’ 


from $0 to ©6800 eps. Takes 16 to 20 watt peak. Ship wt 12 ibs. Sale Sriee, Sle ee. 
FM-AM TUNER 60 WATT CONSOLE 


cohen $1999 ME wirn's srcaccs 169°° 


$275.00 VALUE 


= 


ve, Fm IY? tuner, same as above, but with volume contro! an 
¥ added to make om AM tuner 


» A oe $24.00. Note: An audio amplifier is required to operate these tuners thru sieé.o0 Seater "value. ¢ aR ogy cabinet that cost $100.00 to build 


368 oadcas 
y* Uses loop antenna nas bo ° | 
be 4. ve. 
this chases to you afte . . 
pd 73 E. 80 ve at age = 
4" Stok, of t A WV Phone 
ae wetance pt en of « -hal 
- anes fer tor “the veriable relvetance input a 4 
“te your television or High  aased amplifier, These gow y \ 
tenors that east the ouery more than + Taree to ‘ — 
© tbe. je price $19. th knobs. diagram. ine Soot ne and 
per » 
ou 


Shipping weight 10 ibs $275.00 veive 60 watt eansete auditorium amplifier system for only $169.50. A 43” 


jifer sys = x * super heav 


J speakers property inetatied 

° h. 4 60's “pull- ° 
= - spec 7 - 
we for or 


gain controls, 
trols, This pr 


. be used tn | cabinet as e- control. Svete ~ 
12 Watts Audio §¢ 95 rr in es Sgunad Tike a giant duns Sgn’ A teruihe value W you mene fot 
Dual Tone Controls .5hie, se ang ~_ AA i. a a ‘eae ~ wo, oo és S5mas, 60 watt Auditerium 
een Sesrieriaean te wen tips. Macht, we ee 3-STATION INTERCOM MASTER 11695 
wou ¥ Push- 
to 


SUB-STATIONS $3.95 EACH 
Powerful 3 station intercom master navend in @ chrome 


we orye @ Y ~~ lated metal cabinet Tia. x 6 « 5S”. Full 3 tube ampli- 
JACKSON AM9A ons base beost contro! . 


for AC-OC operation. Press-to-talk switeh is on top of 
om be ol, off-on switch and station selee- 
i. Pon 3 so mi! row * . 
emcaenst ide we rule ae = etched giase ° 3 ©o ned ton “ 
broadcast $80 ~ 


sy ior sto 30's e e oie | wire 
7 oan both for ° 95 each or cane 
tose! 1 ABBA - wien eur cur Piece coaxial PM speaker, both for 200 f., 500 ff. for $8.95 


11-TUBE FM-AM HALLICRAFTERS | _ ataxo—cousro—wercor 


3-SPEED RECORD CHANGERS 
Regular $89.50 56995 $65.00 LIST COLLARO 3/532 $38.95 
SBR xen 


McGEE's SALE PRICE oe values in “peeve ow to-date 
* HIGH FIDELITY 
Regular $65 00 |ist ry: 3/632, 3 speed automatic record changer made in 


*& AUTOMATIC FREQUENCY CONTROL : npr, mae, 


> moided 'ubber thet eompensating spring to shift 

het cusiom ¢! assis ae 7% * a i ~ pore eam oie eho eae A 4. 
Complete with *. ne escuten ee — Kwothal 

46.75. Special 
3, 532 Collare 


bref oO ‘ 
hip. wt. 12 the. Sate price onty 


se 
032 ye $se 65 
automatic chan 13%. 
Met cartridge 4 
with push-pull * found » te $600 rad one. extra. aC- 082 Treasure cartridge, Net 
jor ° for ‘ ne - d ary ter . ty $52 


" . » 2 a3 x 16%% 5%" above 

Gotiisretier fe © . ee ; motor and 3%" belo a. er . i With crystal fie 

veratte By g : oan oe ees Ss . cart $72.06. With . ‘ oe.it 45 AF 
a Raiser win eur a is” oes se nate, Ss a extra. 


M eGEE RADIO COMPAN cree wren Sv Gun new AboaesS is 
C nenitiintkeifn"Shben. (903 McGEE ST., KANSAS CITY, MISSOURI 


SENT C.0.0. 
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REGULAR $59.95 LIST TIMEX MAGNETIC RECORDER Pitts se 52995 


PURCHASE SALE 
RECORDS AND PLAYS BACK—PLAYS 1673 AND 45 RPM RECORDS 


MODEL 40 TIMEX RECORDER $29.95 
CRYSTAL PICKUP HEAD TO PLAY 
PHONO RECORDS $2.95 EXTRA 
preduct of United Stal Time Corp Timex) A multiple or 


i for $59 
now at onty $29 95 
n ryetal head fo 


“4 * 
, : io’ ” 
Armpither has neon nacaters, volume” contre 8” EXTENSION SPEAKER 
Sea ina’ Saws fobes os $16.95 EXTRA 


= oF om 
perate a tock No. Tim wf recorder 
ship. wt. at) te. Sale price, 4. 


yf YR nici EEA SALE 95 site e whe Sooeite ‘ 
Secoreing discs, package oe é¢ tor oo One blank ehineee ¢ with a PRICE oe e & ~s x 
a 
MODEL 40 TIMEX Sri “socwiss “S'S snail” pubile Sirens 


MINIATURE BROADCASTING 
STATION FOR THE HOME 
NEW 1955 MODEL WITH 
CRYSTAL MIKE $9.95 


wives to connect, 
cord player 


plug-in erystal phone pickup to adapt this 
ior a 1644 or is RPM phene records for only 
a. 


radio stations 
inetrue s ~' ioe. Net orice 


a coos a ee eee 6” SESSIONS CLOCK.-TIMER 


vy tutes Fat ae” memauee W cant With Plastic Cabinet $3.95 
enon . =, Sessions Clock-T in plastic case 7° = OSG" tall, 3° deew 
ar “., Bs 4 nk pe ° loc part of case wee used 
,. arent, saree - a mie oo 19” &., x S. - ' nee Ay space of 
ios. On sale at a 10° 6«@ t te wae S * ane won el Sry 
famous TY factory os price, $19.95 
DELUXE 3 MAHOGANY Tv. PHONO CABINET 
nation radie-phene-TY cabinet for Yv on Sto ‘ 7 with eid of yeur 
sie mith matening front ——s color choce. Sate pries only “3 os 
m ed sapiens,” gate 5 ‘s. 
— eo 7 4 ‘oiaee, $6.95 extra ; ais. bell bearing © anger Grawer UHF CONVERTER 
21” "BLONDE $22.95—MAHOGANY OR WALNUT $19.95 TUNERS $2.95 
a 


° Peak 
furnished. Shipp ight = ie 22.95. 
Wate, walnet 41° TV cabines, came aa shove Sale pries, Sit.0s. es. 3 FOR $7.50 


si: 
MT-210, mahogany 21° TY cabinet, same as above, Sale orice, iy os. 


our ehelce of any of 


RMS VHF TV BOOSTER mo : Si Cie BR 


Latest booster for « 
for oh els ¥ thre 13. Vv 

powerful stations rt ira as 

* on 810 volt, 60 cycle AC ship wt tbe. * model 
RMS TY booster, special Sele price onty $4.96. 


« 
Your choice of any of 


6-TUBE, 2-BAND RADIO KIT $14.95 a aecorted tor $7.00." ony 2.98 wach, oF 
6-18 MC 550-1650 KC oe STANDARD COIL CASCODE TUNERS 


© tube, 2 band AC-OC radio kit, complete with speaker ° “ een? ” SALE PRICE 
Plastic cabinet Popular with schools colleges for 


@ train use ' 
Receives proadeast and 6-18 me shortwave ~ ’ o 21 me 
° spe od sli dial. A complete v. cive 
$ Q 35275, dia as tne 
ram and instructions Ole". Shid. wt. ome ace ai o 
2 ive Mode! MEG-2, Net $14.95. Casco: Availabvie a's or 


th A tremendous 


3-SPEED AMPLIFIED PLAYER KIT $10.95 | 22° corns” Sou Wy MeeY 2 ton 428.00 


eoeh, 2 tor 


2 TUBE AMPLIFIER—8” SPEAKER =| 2.2%" sae nts 18 shonnel tomas with 1900 penton to 
od cabinet fs 


kit for only $10.9 Leatherette 
n 


wie "lone land’ volume “combate, STANDARD COIL PENTODE TV TUNERS $9.95 


a) Stay plehue, meter $0-947 Standerd Coit 12 channe! tuner, as used by Emerson 6608, 665, ot 
heave de aste t © - se 


tuning 


jnemuetions, and aii ‘Colt Pontede 
ple 


Guy wie 4 TV sets now in ner, 2” 
7. o_o? 1 s iS ite - J 
Mode! No. RF-743K, Sate price onty $10.06 cheaper than it can 


abe tor St rd Coll tun Set Moe. SCHR-2 for fine turing «& 
50-WATT BOOSTER AMPLIFIER VOCK.2, matching volume and contrast knots, Either set only s 
so-WATT §=»-s- ¢ 2995 TSARKES. | sarees TV nee, Shee me Poot 
BOOSTER AMP. 39 4 7 mary Makes, Also, ideal for generat 
2-Mike Pre-A $12.95 Extra. Not a 


TARZIAN  piacoment use. Has 646 and 6808 tunes, 
Veod wm COS Arvin, Creste rirvo.ey 
Kit, but « ufactured Amp. € TV TUNER 
so 


TOLM, TOLU, FRICOLEH, ote Aive 
A sensational value “ for general re 
plifer with push pull, ment for « 
seseter TY.3a * ores 
brow set ec ied at 


3 TUBE SARKES-TARZIAN, + GEN'L. INST. 


12 channel! tu with 26466 ard O04 tutes 
s . 


nemne and ene level meet 
remote contre! of the 60 waett 
x 24°. Model PR-2X, Sale price, $12.96 


10” PM SPEAKER AND LEATHERETTE BAFFLE 


G44 or the « 
me it. tale oe only 64 66 
Now, buy « full with Alnice vm P ai wre ¥ 
» our uatit n 


serra aneetionk mint senetrvetron $549 TUNERS FOR EXPERIMENTERS, BUILDERS $2. 95 


>. Stock Moe. 108N speaker and baffle, $6.49 r = 

2 tor $10.00 hee o ; slot” Ay “ten 
52” PM speaker w! H+ fame quelity 12° wall belle, enty 
pa 49 each, 2 for 


aa 
A 201 a ° may feed repelr, 62.96 lene tubes 
2 for $10.00 | a Pr cn od te 3 ° 


om sete jess tute 


McGEE RADIO CoM PANY 28. Paces oore OUR NEW ADDRESS IS 
neSirfadte wits siden, 1903 MOGEE ST., KANSAS CITY, MISSOURI 
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everyone's talking about 


“sabeeription Tv" 


here’s the 
Sams book 
WITH THE FACTS! 


"Pay as 
You See 
TV" 


by 


Ira Kamen 


New yeu con be evtheritatively inf d on the 
cose for “Subscription Television” —the | 
subject you've been hearing te much ebevi. This 
book gives you the “inside” facts in four informative 
chapters presenting the case for this significant new 
TV development: 

SECTION 1: Why Subscription TV 

Discusses the role to be played by Sub- 
scription TV in the fields of education 
and sports; Subscription TV and first-run 
movies; Subscription TV as a benefactor 
of the arts, etc. 


SECTION 2: Subscription TV Systems 

Describes three important Subscription 
TV Systems which have been proposed: 
Phonevision, Subscriber-Vision and Tele 
meter, Explains how each system will work. 


SECTION 3: Closed Circuit TV 

Covers the role of community antenna 
systems in ‘Pay As You See TV"; closed 
circuit TV in Hotels; box office TV; Sub- 
acription TV for multiple dwellings, etc. 


SECTION 4; Effects of Subscription TV on the 
Servicing and Manufacturing 
Discusses the significance of Subscription 
TV for the TV Technician and the TV 

manufacturing industry. 

You'll want to read this important book. 
Order from your Electronic Parts Distributor 
or Bookstore today. 


HOWARD W. SAMS «4 CO., INC 


Order from your Parts Jobber todoy, or 
write to Howard W. Soms & Co., Inc. 
2203 East 46th St., Indianapolis 5, ind. 


My (check) (money order) for S$... 6 6 cece cnue 


enclosed. Send.......... copy (les) of “Pay As You 
See TV” (KA-1, $1.50). (No COD's please.) 

MOMOs crccereeeeeeerererreeeeeereseereeeses 
pT. TERT ETL ETL LLL ee 
Gi bike donee 000 cannes Zone.. «+> State. ...ss 


(outside U.S.A. priced slightly higher) 


ee tt ttt 
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“OVER-THE-HORIZON” 


TRANSMISSIO 


‘Direct TV transmission through 
space at distances up to 200 mi. 
| 

‘is now possible without relays. 


HE 
signals for distances up to 200 miles, 


direct transmission of television 
without relay stations and at ultra- 
high frequencies, has been accom- 
plished by the Bell Telephone Labora- 
tories and the Massachusetts Institute 
of Technology 

The new technique is an extension 
of the transmission methods recently 


applied to the continental defense 
system. 
| The principal virtue of the new 


| “over-the-horizon” transmission is that 


longer communications bridges are 
possible over water and rugged ter- 
|rain. In the present microwave re- 
| lay network across the United States, 
relay stations are 30 miles apart 

| For many years, line-of-sight trans- 
mission between antennas placed on 
towers on the horizon was thought to 
be the only practical means of trans- 
mitting by radio the wide bands needed 
| for television and multi-channel tele- 
phone service 

This has now been disproved after 
years of research at M.LT. and Bell 
Labs. The Bell research stemmed from 
the Laboratories’ success with trans- 
|continental microwave systems for 
/carrying telephone conversations, ra- 
dio and television programs from 
coast-to-coast and their continued in- 
terest in radio propagation. The M.LT. 
interest was stimulated by work for 
the Government in radar and overseas 
broadcasting. 

Scientists knew that ultra-high fre- 
quencies traveled over-the-horizon un- 
der certain conditions but believed 
them to be too weak and undepend- 


Side and rear views of the 
new 60-foot experimental 
antenna being used by Bel! 
Labs in making its “over- 
the-horizon” transmission 
tests. The small scoop- 
shaped object at left in 
photo at left is one of 
the conventional antennas 
for line-of-sight systems. 


able for practical 
applications 

In the course of investigating occa- 
sional interference attributed to these 
waves, however, the scientists discov- 
ered that many actually overshot the 
relay towers they were aimed at and 
arrived at farther points with remark- 
able consistency. 

The next step was to provide reli- 
able long distance transmission over- 
the-horizon. M.1.T. and Bell engineers 
did this by erecting larger antennas 
and using higher power than is em- 
ployed in conventional microwave sys- 
tems. Thus, they put to use the weaker 
signals that drop off from a straight 
radio beam beyond the horizon and are 
reflected or scattered to distant points 
by the atmosphere. 

In order to make use of over-the- 
horizon transmission, 10 kw. transmit- 
ters and 60-foot diameter antennas are 
being used. This is 20,000 times the 
power and 30 times the antenna area 
used in the present transcontinental 
system. It was found necessary to em- 
ploy the lower frequencies in the u.h.f. 
band to develop, with available equip- 
ment, sufficient power to attain a sat- 
isfactory degree of reliability 

The scientists emphasize that this 
success with over-the-horizon trans- 
mission will probably result in a sup- 
plement to, rather than a replacement 
of the line-of-sight radio relay systems 
presently in use 

The new technique, unlike iono- 
spheric scatter, provides signals that 
are useful for the wide bandwidths re- 
quired for TV transmission —W- 
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SHORT-CIRCUIT PROTECTION 
FOR METERS 


By P. KOUSTAS 
Tube Div., Radio Corporation of America 


Three circuits which can be used to prevent damage to 
meters from short-circuit voltages as high as 5000 volts. 


HEN microammeters and low-range 

milliammeters are used in a supply 
delivering several hundred volts, they 
may be damaged beyond repair by sud- 
den short circuits. In such applications, 
fuses and relays are not adequate pro- 
tective devices. This article will de- 
scribe three circuits which can be used 
to prevent damage to current meters 
of any range from short circuit volt- 
ages as high as 5000 volts 

Current meters are usually protected 
against overload by relays. 
These devices provide adequate protec- 
tion in applications where the overload 
occurs rather slowly and is limited to 
about 200 per-cent of the normal load. 
However, when a microammeter or 
milliammeter is used in a supply de- 
livering 1000 volts, an instantaneous 
short circuit may produce a peak cur- 
rent several hundred to several thou- 
sand times the normal meter rating, 
depending on the meter impedance, the 
regulation of the supply, and the size 
of the output filter capacitors. In such 
cases, the meter movement is usually 
destroyed before a fuse or relay can 
interrupt the circuit. An additional dis- 
advantage of fuses is that they do not 
allow immediaie resumption of cur- 
rent. Because relays which operate at 
low currents must have rather high re- 
sistance, they introduce other disad- 
vantages when voltage regulation is of 
the utmost importance. In the case of 
low-range microammeters, no fuse or 
relay can perform satisfactorily. 

The circuits to be described were de- 
veloped originally to protect low-range 
microampere and milliampere meters 
in an unusual laboratory application. 
The first circuit, a comparatively sim- 
ple device, is used when the meter 
range permits the use of a relay and 
the voltage drop across the relay is not 
objectionable. The second circuit, which 
is more complex, may be used for any 
current range and has negligible effect 
upon the supply with which it is used. 
The third circuit is a more complex 
version of the first, developed to ac- 
commodate voltages as high as 5 kilo- 
volts. 


fuses o1 


Relay Circuit 


When a short circuit occurs in the 
load fed from a well regulated supply, 
the full voltage of the supply is applied 
across the current meter for a few 
milliseconds. The time required for a 
relay to close, thus either short-circuit- 


ing the meter or shutting off the sup- 
ply, usually is not short enough to pre- 
vent damage to the meter. The meter 
can be protected during this “del: 
time, however, by the use of two thy- 
ratrons, as shown in Fig. 1. When a 
thyratron is placed across the mete! 
the surge voltage produced by the 
short circuit causes it to fire, and the 
relatively high impedance of the mete: 
is shunted by the low impedance of th« 
ionized thyratron for the time required 
for the relay to act. The use of two 
thyratrons of opposite polarity in par- 
allel protects the meter against both 
positive and negative surges 

The RCA-2D21 thyratron ionizes in 
approximately 0.5 microsecond and re- 
quires an ionization voltage of about 
35 volts. The surge voltage across the 
meter, therefore, is limited to 35 volts 
and the energy the meter movement 
must absorb is greatly decreased. When 
the meter is directly shunted with the 
thyratrons, it still absorbs enough en- 
ergy to slam the pointer against the 
pin. However, the insertion of a small 
resistance, R, in series with the meter 
terminals limits the amount of energy 
that must be dissipated by the meter 
movement. The amount of resistance 
required is related inversely to the 
current range of the meter. The min- 
imum value of R in ohms is equal to 2 
divided by the meter scale in amperes; 
therefore, the resistance should be se- 
lected so that the full-scale meter rat- 
ing times the resistance equals two 
volts or more. When the circuit shown 


Fig. 1. A simple meter protective circuit. 
It is used for meter ranges above 5 ma. 
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it's your loss if you overlook the borgeains that result from a “Surprise” 
Trade-in Allowance on your used (factory-built) test and communication 
equipment. So get that trade-in deal working today. Wire, write, phone 
or use the handy coupon 


GONSET “Super 6" Converter. 


Model 3030-6. For6 VDC. Net $52.50 
Medel 3030-12. For 12 VDC. Net $52.50 


GONSET COMMUNICATOR. 
Amateur transmitter and receiver 
with dual power supply 

Medel 3025 
2 meter band. 6 VDC er 110 VAC 

Model 3057 
2 meter band. 12 VDOC or 110 VAC 

Medel 3049 
6 meter band. 6 VDC or 110 VAC 

Model 3058 
6 meter band. 12 VDC or 110 VAC 

Each model Net $229.50 


ELMAC AF-67 TRANS-CITER. 
Net $177.00 


ELMAC MOBILE RECEIVER. 


Duval conversion, 10 tubes, less power 
supply. Model PMR~6A. For 6 volts 
Net $134.50. 


Medel PMR-12A. For 12 volts. 
Net $134.50 


MORROW 5-BAND 
CONVERTER. 


Medel 568-1. Net $75.95. 


a 


CARTER GENEMOTORS. “B’ power for mobile transmitters. 
Model Input VOC Output VOC Net 
450AS 6 29 A. 400 (' 250 MA $50.70 
S520AS 6 286A. 500 (/ 200 MA 51.46 
624V5 6 464A. 600 | 240 MA 52.32 
45065 12@ 13 “YA. 400 (| 250 MA 51.46 
52085 12@ 144A 500 ( 200 MA 52.19 
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you can carry in 
your shirt pocket! 


ry 
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MODEL 355 
SELF 


SHIELDED ! 


The world's first 

practical shirt- 

pocket volt-ohm- 

meter. Rugged and 

accurate. Not affected by any 
outside magnetic influences. 
10,000 Ohms per voit AC and 
DC! Fourteen ranges: 5 for AC 
voltages, 5 for DC voltages, 
and 4 for DC resistances. 


See your Parts Distributor 


5216 W. Kinzie St., Chicage 44, Ill. 
* BStebrook 91121 


IN CANADA: Bach-Simpseon, Ltd., London, Onterio 
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in Fig. 1 is used with a Potter 4 Brum- 
field Type LM11 relay having a 5000- 
ohm coil, a 10 milliampere meter can 
be placed across an 800 volt power 
supply with no danger of damage to 
the meter from short circuits. When 
higher-current meters are used, the re- 
lay should be shunted with an appro- 
priate resistance to protect against 
normal! overloads 


Multi-Range Meters 


Because almost all relays which op- 
erate at a current of a few milliam- 
peres have a coil resistance of several 
thousand ohms, they produce a voltage 
drop which may be objectionable in 
applications where voltage regulation 
is of the utmost importance. Further- 
more, relays may not operate with suf- 
ficient positive action at currents lower 
than 5 milliamperes. 

The second protective circuit, shown 
in Fig. 2, operates by sampling the volt- 
age drop across the meter terminals. 
This type of circuit is particularly use- 
ful for multi-range meters, in which 
the voltage across the meter terminals 
is independent of the current range 
used. This circuit can be used to pro- 
tect meters of any current range, and 
introduces no appreciable loss in supply 
regulation 

In the circuit of Fig. 2, a d.c. am- 
plifier tube amplifies the voltage across 
the meter terminals sufficiently to fire 
a thyratron. The thyratron then actu- 
ates a relay which turns off the supply 
primary and opens the plate circuit of 
the thyratron to stop conduction. Be- 
cause the time cycle of this device is 
limited by the relay, the two thyratrons 
described previously are still required 
to protect the meter against instan- 
taneous short circuits. The RCA-5691 
shown in Fig. 2 is used in a balanced 
circuit to prevent line-voltage changes 
from affecting the triggering point. 
The 5691 is a long-life, ruggedized ver- 
sion of the 6SL7GT. After the balanc- 
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Fig. 3. High-voltage version of Fig. 1 unit. 


ing potentiometer is adjusted to pro- 
vide equal voltages on both plates of 
the 5691, the sensitivity control is ad- 
justed so that the 2D21 will fire at a 
current slightly higher than full scale 
of the current meter. The capacitor 
between the two plates of the amplifier 
tube prevents operation due to stray 
transient pickup. 

When two or more units are used 
simultaneously, or when different units 
are at widely different potentials, a 
separate transformer is used to oper- 
ate the release coil of the relay so 
that all units can be reset by a single- 
pole switch. The overload units must 
float at the same potential as the 
meter to be protected. The chassis of 
the protection unit should be insulated 
for this voltage, therefore, and an iso- 
lation transformer should be provided 
when the voltage between the meter 
and ground is larger than 500 volts 
The circuit of Fig. 2 can be used to 
protect a 100 microampere meter 
placed across a 1600 volt supply. 


High-Voltage Circuit 


When the circuit of Fig. 1 was used 
to protect a milliammeter placed across 
a 5000 volt supply, the overload relay 
literally blew apart when the supply 
was short-circuited. Although the relay 


Fig. 2. A “universal” meter protective circuit. It may be used for multi 
range microammeters or milliampere meters of any type. See discussion. 
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MILO RADIO & ELECTRONICS CORPORATION, ONE OF THE NATIONS 
LARGEST DISTRIBUTORS OF R.C.A. RECEIVING AND SPECIAL PURPOSE 
TUBES HAS PURCHASED THE ENTIRE RECEIVING TUBE INVENTORY 
OF THE NATIONAL UNION PLANT AT HATBORO, PA., AT FAR BELOW 
ORIGINAL FACTORY WHOLESALE COST; AND IS OFFERING THIS 
ENTIRE BRAND NEW STOCK OF GENUINE NATIONAL UNION 
TUBES IN FACTORY SEALED CARTONS, 1955 CODE-DATED, RETMA 
GUARANTEED FOR IMMEDIATE DISPOSAL AT BELOW WHOLESALE. 
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IPSGT 69 6BC7 6SH7 125H7 69 5085 ‘2 let $29.95 
1Q05GT ‘89 6BD5GT 6537 . 12SK7GT 49 ~=«50C5 : miLO $16.88 
IRS ; 6BE6 7 6SK7GT ; 12SN7GT 81 50C6G j SPECIAL 


DON’T WAIT! 


Order te stock for tomorrow. You'll never 
Lbies eqponantry to buy Genuine Notional | Lo RADIO & ELECTRONICS CORP. 
ie baton Stipiack eed S 200 Greenwich Street, New York, N. Y. 
TERMS 
Bold print indicates demand types. 
Quontities subject to prior sale. 
25% DEPOSIT with order, balance C.0.D. 
All shipments F.0.B. New Yerk, N. Y. 
Full remittance for all orders of $100.00 or more will be 
shipped freight prepaid. 
Bonk Reference: Morine Midland Trust Co., New York City 


NO PHONE ORDERS ACCEPTED 


MILO RADIO & ELECTRONICS CORPORATION } 
200 GREENWICH STREET NEW YORK, WN. y.} CITY 


Gentlemen: Please send me your $1.00, 1955 R.C.A. Reference 
176 poge book FREE, including reference chorts on Tubes, 
Batteries, Test Equipment, Parts, Semiconductor Devices, 
Selection Guides, Interchangeability Directory, Celendor, Diory 
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NEW MULTIPHASE 


‘ “Rejuva- Tube” 


REJUVENATOR 


brings ‘‘dim-outs"’ 


¢ 


back to life 


| — + SENSATIONAL MONEY MAKER 
TP TPE Model REX” COMPLETE KIT $4950 
a Factory Wired $5950 


Fully 80% to 90% of tubes that have gone dim in service can be reactivated to 
furnish up to years of “bright as new” service. 


a saatined “Rejuva-Tube” isn’t just a gadget to give picture tubes a tem- 
porary shot in the arm — even most tubes that have gone “flat” 
using a booster can be rejuvenated. 

PORTABLE — It’s compact, light weight and easy to use. Check and rejuvenate 
picture tubes right in the set in a few minutes. 
DEALERS! Now you can sell those “dim-out” trade-ins at a good profit. 
SERVICEMEN! Sell rejuvenation service — it’s a real money maker. Test and 
quickly rejuvenate picture tubes in the customer’s home. An in- 
expensive instrument that protects your profit on service con- 
tracts. 
aR, 21 E Tubes rejuvenated experimentally over three years ago are still 
' showing good pictures. 


* Restores cathode emission and brightness. 

* No guesswork — only device that meters cathode 
activity during rejuvenation, Tells you when to 
stop rejuvenation to prevent damage to cathode 


TESTS — REPAIRS emitting surface. Built-in current limiter prevents 


TV PICTURE TUBES accidental cathode ribbon burn-outs! 


Complete tester — detects open or shorted ele- 
wae eae ments and leakage as high as 3 megohms between 


elements. High quality lab instrument style con- 
struction. 

Has special metered circuit to remove “particle” 
shorts between heater and cathode. 

Checks cathode emission and grid cut-off char- 
acteristics 

Predicts approximate life expectancy of tube — 
identifies gassy tubes. 


*PATENT Condensed Instructions | 
PENDING — Printed Inside Case Lid} 


WRITE FOR MANUAL | 
o i ON REJUVENATION | 
WITH THE 
“REJUVA-TUBE” 


ag 
' electroacces 
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| device protected the meter, it was 
| necessary to find some other means of 
quickly absorbing the energy stored in 
| the supply filter 

The circuit shown in Fig. 3 is a high- 
| voltage version of the relay-operated 
| circuit of Fig. 1. In the high-voltage 
circuit, the hydrogen thyratron re- 
quires no bias supply for cut off, and it 
can dissipate large amounts of energy 
for very short periods. The positive 
pulse required to fire the 3C45 is de- 
veloped across the resistor R, when a 
| short circuit occurs. The value of R,, 
| which is dependent upon the normal 
| operating current of the supply, is not 
critical and should be approximately 
equal to 5 divided by the full-scale cur- 
rent J+.s., in amperes 

The amount of series resistance re- 
quired to prevent excessive “pointer 
slamming” at high voltages becomes 
too large for acceptable regulation 
However, a conventional filter choke 
may be used in place of the resistor to 
present a high impedance to the short- 
circuit transient. The inductance of 
the choke is not critical. The current 
rating should, obviously, be the same 
as that of the supply. The 2050 thyra 
tron shown in Fig. 3 performs the same 
function as the 2D21's in the first cir 
cuit described. However, a small amount 
of cathode bias is necessary in this cir- 
cuit to prevent the normal /R drop 
through the choke from firing the thy- 
ratrons prematurely. It should be not- 
ed that separate heater transformers 
are required for the 3C45 and the 2050 
because they are in opposite sides of 
the supply 

When the protective circuit shown 
in Fig. 3 is used, a direct short circuit 
ican be thrown across a 5000 volt, 0.5 
ampere supply with no resultant dam- 
age to a 1 milliampere meter 

The author wishes to express his 
thanks to Mr. L. J. Giacoletto of the 
RCA Laboratories in Princeton, N. J., 
and to Mr. John Malone of the Tube 
Division for their assistanc y 


| TECHNICIAN CLASS CHANGES 


A S A result of its consideration of pe- 
titions for rule making filed by 
James M. Price and Tom A. Walker, the 
Commission adopted the Notice of Pro- 
posed Rule Making in this proceeding. 
The Notice proposed amendment of Sec- 
tion 12.23(d) to permit operation by 
Technician Class amateur operators in 
all amateur frequency bands above 50 
me. which would have the effect of add- 
ing 50-54 me. and the 144-148 me. 
bands to the privileges presently avail- 
able to the Technician Class license 
holders. 

Because of opposition expressed by 
the ARRL to opening the 144 me. band 
to this class of licensee, the FCC dis- 
missed that portion of the petition but 
granted the other request as follows: 

“Section 12.23(d) of Part 12, Rules 
Governing Amateur Radio Service, is 
amended as follows: (d) Technician 
Class. All authorized amateur privileges 
in the amateur frequency band 40 to 54 
me. and in the amateur frequency bands 

| above 220 me.” Effective as of 3 a.m. 

| EST, April 12, 1955. —- 
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Tone Transmitter 


(Continued from page 63) 


of the chassis. Wire in the vibrator 
supply. The vibrator output should be 
about 295 volts, but is OK if it is over 
250 volts 

Connect the metering circuit for the 
oscillator and power supply. Test the 
oscillator by tuning the plate capaci- 
tor, C,, for a dip on the meter. (Use a 
non-metallic tuning stick It is very 
easy to tune to the second instead of 
the third harmonic in initial adjust- 
ment. Check the frequency with 
wavemeter or a 27-mc. receiver. If 
may be necessary to spread or com- 
press the turns of the plate coil, Le, to 
obtain the proper oscillator range. If 
so, adjust the spacing of the coil until 
the meter dip occurs at about one-hall 
the capacitor tuning range. No adjust 
ment of the cathode tuning capacitor 
is necessary except to set it at full 
mesh. It could be replaced with a fixed 
value capacitor 

When the oscillator is operating cor- 
rectly, wire the final amplifier, being 
certain to use the plate pin shield men 
tioned previously. Run a jumper wire 
to “B+” for testing as shown dotted 
in Fig. 2. Set the meter switch to the 
“Amp.” position, and tune C,, for a dip 

The audio section chassis, contain- 
ing Vs, V., and Vs, is made from a strip 
of aluminum, two inches by seven 
inches, with a flange on the side for 
mounting to the main chassis. Note 
the terminal strip provided on this 
subchassis for connecting the push- 
button leads (Fig. 4). The method of 
mounting the audio section provides 
shielding for these circuits 

After bolting the subchassis to the 
main chassis, connect the heaters of 
the audio section to the heater pin of 
V. on the socket. Remove the “B+” 
jumper and hook up the “B+” as 
shown in Fig. 2 

To test the completed unit, connect 
headphones to the voice coil of the os- 
cillator transformer. T,. Tones should 
be heard when push-buttons are de- 
pressed. To insure smooth ones, ad- 
just each push-button so that its ca 
pacitor is grounded just before the 
resistor circuit is closed vO 


Fig. 5. Bottom view of the final am 
plifier (V.) socket showing the small 
strip of brass used to shield pin 5, 
the plate pin, from the grid circuit. 
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WITH A BASIC ORDER OF 
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150 Assorted 
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“OPERATION STARLING” 


By MILTON H. CROTHERS 


Asst. Prot.. Electrical Engineering Dept., University of Illinois 


Science devises a means of “giving the bird” to the flocks 


of pesky starlings that make urban living more difficult. 


or HUNDRED starlings were intro- 
duced from Europe into Central 
Park in New York City in 1890-1891 
It was expected that this bird would 
help in the control of insect pests. In 
the sixty odd years since that date this 
bird has swiftly grown in numbers and 
regions until today starlings are con- 
sidered a first rate pest in most cities 
Great flocks of these birds will return 
to the trees in a city at sundown where 
they “whitewash the streets, sidewalks, 
end cars” from their roost in trees. 
Many different methods have been sug- 
gested and applied to reduce the ob- 
noxious effects of such starling inva- 
sions. The following account of one 
particular method should prove help- 
ful in other cities where the birds re- 
quire control 

Champaign and Urbana are the twin 
cities housing the University of Llinois 
and total about 70,000 persons. The 
rich farm land outside of these cities 
provides feeding grounds for large 
flocks of starlings which swarm into 
the many trees of the cities every eve- 
ning in early fall. The numbers have 
increased yearly until 1954 when it be- 
came impossible to park cars outside 
in the evening or to even walk along 
the sidewalks. Mr. Fred Simmering, 
president of the Urbana Association of 
Commerce, started the drive against 
the birds at the request of residents in 
an area east of the campus. He called 
the Electrical Engineering Department 
of the University of Illinois for techni- 
cal information and the following 
method of attack began 

A number of birds were collected and 
taken to the Speech Research Labora- 
tory of the University where Mr. Virgil 
Krone made a recording of the cry of 
a starling in fear and fright. A nat- 
ural cry was obtained since the star- 
ling was fighting with a blackbird, a 
natural enemy, and the starling was 
also restrained by a string on its leg. 
The recording was made with profes- 
sional quality tape at 15 inches-per- 
second from the soundproof recording 
room of the Speech Research group. 
A slight boost was applied to the high 
frequency response to catch all impor- 
tant components of the bird's cry. The 
best section of the master copy was 
transferred into a loop copy which was 
then repeated until a six minute tape 
was formed. The low frequency range 
was cut with a special filter in the copy 
process to remove unwanted sounds of 
breathing, wing beats, and footsteps. 

The copy tape was given to Mi: 
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Larry Stewart, station manager of the 
local CBS radio station, WDWS. He 
arranged a free spot in the early eve- 
ing for the broadcast of the tape. The 
local radio stations and newspapers 
carried advance notice of the special 
public service broadcast for several 
days before the broadcast time. The 
tape was played in its first length for 
one evening and several observers re- 
ported the actions of the birds. The 
public response in the region where the 
starlings were very troublesome was 
almost 100 per-cent. The author and 
Professor W. G. Albright toured the 
general region with the small General 
Radio Survey Meter; the level averaged 
over 70 db in the street, a figure 
slightly below that mentioned in the 
Penn State College tests (80 db in the 
tree level). A region of six by eight 
blocks had very good coverage 

It was estimated that an average of 
20 radio receivers for each city block 
would give the minimum uniform level 
if these radio receivers were directed 
to the trees. Many of the houses in the 
zone are student rooming houses with 
a large number of radio receivers in 
each house; one lady reported 27 radios 
in operation at her house. It should be 
noted that sound truck systems would 
be of help in this plan but the use of 
a large number of household receivers 
is the key to uniform coverage of a 
large area. It was hoped that the re- 
gions outside the “Starling Park” 
would join the drive so the birds would 
fly back to the country. The relative 
cooperation seemed to be almdst in 
direct proportion to the number of 
birds in the block; it should be noted 
that these regions received many birds 
during the program period and the 
birds remained in the new regions un- 
til winter chills came to drive the birds 
away for this year 

The observers reported the birds 
were greatly disturbed during the first 
test broadcast but the length of the 
period was too short for effective ac- 
tion. Dr. C. S. Kendeigh, ornithologist 
of the University, gave several helpful 
tips about bird habits and general help 
in the project. It was planned to play 
the ery for fifteen-minute periods on 
four evenings since the Penn State 
tests had indicated repeated applica- 
tions were necessary for complete con- 
trol. 

These additional broadcasts were 
made in the following week during the 
time when the greatest number of per- 


sons would be at home. The series olf 


four broadcasts seems to have driven 
the starlings from those areas where 
full public cooperation was given. The 
local newspapers ran several reports by 
residents: ‘“-had thrown the birds into 
utter confusion,” “For the last few 
hights I have not seen one starling,” 
“It's like heaven now,” “The broad- 
casts have completely removed the 
birds,” “—-made a very big difference.” 

A general survey of the two cities 
was made several weeks after the four 
broadcasts to check the lasting effect 
of the program. It was noted that a 
very few birds did return to the core 
area but in nowhere near the number 
roosting there before the broadcasts 
started. There were some birds in the 
regions where the public did not co- 
operate but these were judged to be 
no more than the number before the 
broadcasts. The South Campus region 
seemed to have an increase in its bird 
population; since there is no housing in 
that general region this condition is 
expected. Large flocks were also noted 
in North Champaign where scattered 
conditions may have prevented satis- 
factory coverage of some regions 

The following suggestions are offered 
to other cities which face the starling 
problem : 

1. Obtain by some means a suitable 
tape or disc record of the fear-cry of 
the starling. Arrange to have your 
local broadcast station play this for 
fifteen minute periods on four evenings. 

2. Papers and radio stations should 
carry a strong publicity advance on the 
program. It is very important that the 
public be aware of the need for full 
cooperation over all regions where the 
birds could roost. Explain that small 
radios will be quite directional over 
these high frequency sounds so table 
radios should be placed in open win- 
dows. Console radios will help to fill 
the general background and should be 
used 

3. Modulation should be full and 
radios should be turned to full levels 
during the program. Voice instructions 
may be given at background levels dur- 
ing the program. Warn the public to 
reduce the gain at the end of the pro- 
gram. Give pep-talks during the pro- 
gram so the publéte will check their 
neighbors. 

4. Arrange for sound trucks to cover 
park regions and downtown regions 
where radios are not available. Some 
stores have p.a. systems for Christmas 
music which could be used for shopping 
regions. Auto radios will also help to 
cover those regions where residential 
radios are not available. We did not 
try auto horns or shotguns as addi- 
tional noise makers because the fear- 
cry is considered to be most effective 
when used alone 

5. Follow up the program every day 
with reports from observers as to bird 
actions and numbers 

6. Arrange to protect animals which 
might become frightened by the strange 
cry; most family dogs do not seem to 
mind the sounds but there are reports 
of zoo animals showing great fear if 
the level is high w- 
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BELGIUM PLANS LOFTIEST 
TV ANTENNA STRUCTURE 


By G. DE BRABANDER 


Brussels, Belgium 


HE Belgian Cabinet has recently 

igreed to give serious consideration to 
a project for the construction of the loft- 
iest building in the world: a tower 1760 
feet high. The idea for the project is 
credited to Professor G. Magnel of the 
Ghent University. 

The tower will be composed of two 
main parts. The lower part will be a 
truncated cone, 1350 feet high, sur- 
mounted by a cylindrical cap 150 feet 
tall. It will be built of prestressed con- 
crete and its summit will be 1500 feet 
above the level of the ground. 

By way of comparison, the TV mast 
atop the Empire State Building in New 
York extends 222 feet above the main 
structure which measures 1250 feet 
from the street level. 


The upper part, topping the first, is | 


to be of light metallic construction, 500 
feet high. It will have to bear the tele- 
vision antennas, which will extend to an 
altitude of 2100 feet. The Heysel, near 
Brussels, where it is proposed to build 
the tower, is about 210 feet above sea- 
level. The highest ground in Belgium is 
only 2000 feet above sea-level. 

Professor G. Magnel has declared that 
the concrete cone will be based on nearly 
1500 piles. Its diameter near the ground 
will measure 300 ft. and the thickness of 
its outer wall will not exceed 15 inches. 
The diameter of the cylindrical cap, a 
continuation of the cone, will measure 
95 feet. 

The interior of the building will take 
the form of a central tube connected 
with the outer wall by means of pre- 
fabricated cross-beams. The diameter at 
the narrowest part will be 33 ft. It will 
contain the elevator shafts. 

There will be fifteen floors with plenty 
of space for rooms. Both the upper and 
lower parts of the tower will house the 
two Brussels television stations (French 
and Flemish ) with their complete equip- 
ment, from studios to antennas, besides 
their clerical staffs. These «studios will 
be several times larger than the cramped 
rooms which are at present at the dis- 
posal of the television services. 

Three or four floors will house the 
new “Science-Palace,” a school for radio- 
communications and several auditoriums. 

The construction of the tower will take 
at least three years. If no major difficul- 
ties arise, building will start this year. 
Nearly eight hundred craftamen, techni- 
cians, and specialists will be employed. 

The cost of the fabric, it is estimated, 
will be nearly 70 million pounds ($196 
million ). The finished building will 
cost nearly as much again and the main- 
tenance costs will run into thousands of 
pounds annually. 

The real purpose of this gigantic 
building, in addition to serving as a car- 
rier of the television antennas, is to pro- 
vide an additional attraction for the 
Brussels International Exhibition, to be 
held in 1958. The ineuguration of the 
tower is planned for Spring of that year. 

It is expected that in 1958, 3 million 
visitors will call at the tower. All ex- 
penditures must be defrayed by admit- 
tance money, and when the Exhibition 
closes in 1959 it is hoped that visitors 
will still be numerous enough to pay the 
cost of upkeep. y- 
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JIFFY REN-O-LY ZER 


Electronically Analyzes, CORRECTS 
Picture Tube Trouble in 2 Minutes! 


Cleans Picture Tube elements, burns off oxygen, welds 
open cathodes and filaments aviomatically ond 
electronically! The TV Serviceman can now RESTORE 
picture tubes IN THE HOME! Service Cherge just 
$9.95 to customer—may be sold with minimum 
guarantee! 


JIFFY TUBE-CHECKE 


MUTUAL CONDUCTANCE 
AND EMISSION CHECKER 


Accurotely checks Picture ond Circuit Tubes for 
filament continuity, emission, gos, shorts and 
leckage under actyo!l load conditions—in 20 
seconds! 


ONLY THE REN-O-LYZER FORECASTS REPAIRABILITY! 


Here cre the amazing “on-the-job” electronic instruments which 
eliminate all guess-work in television service. Now, you can prove 
conclusively any need for replacement of tubes right IN THE 
CUSTOMER'S HOME. You can RESTORE dark, fuzzy pictures to full, 
bright contrast and guarantee the picture! Cased in steel, instru- 
ments measure 7°x9"x4"; weigh 62 and 7 Ibs. Easy to operate. 
Increase customer confidence—increase soles with the REN-O- 
LYZER and companion TUBE-CHECKER! 


Ask your Distributor for a Demonstration today! 


You're Ready 
forany Service Job 


with 
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Deoler Net $259.95 


A complete TV generator pius crystal 
caliorator, Sweep 3OKC through 216MC. 
Width adjustable from 0 through 18MC. 
Accurate Marker 4MC through 216MC. 
Crystal oscitiator for frequencies to 
20MC. Provision for Video Modulation 


Cro-2 
Wide Band 
High Sensitivity 


5-inch Scope 
Devler Net $225.00 


Fiat within 1 db from 20 cycles through 
4.5MC. Sensitivity from O18RMS volts 
per inch. Positive of Negative internal 
horizontal sync. Sew tooth sweep 20 
cycles through SOKC. Many accessories 
inciuding tow capacity probes 


Model 709 
lLarge-Meter 
VTVM 

Oecler Net $95.00 


Features 7” meter and iliuminated func- 
tion windows, for easiest use. il 

gon input resistance as OC Volt- 
meter, Ranges from 1 volt full scale to 
1000 volt full scale AC of OC. Special 
Pesk-to-Peak ranges. Ohm Meter range 
from 1,000 ohms to 1,000 meg. full scale 


“se 
wall 

A Poa 
pe 


Fastest tester on the market—and fea- 
turing famous jackson Dynamic Circuit 
Meter calibrated in Good Bad, as well as 
percent Transconductance. Correct test 
voltage for ali tubes including latest 
600-mi! types. Line Voltage Indicator 


HARMONIC CANCELER 
AMPLIFIER 


Over-all view of the 
author's home-built 
canceler amplifier. 
It is a compact and 
inconspicuous unit. 


By PHILLIP W. LEE 


A novel method of canceling second-harmonic distortion 


from single-ended type amplifiers. 


Since the design 


applies solely to low-power units, its application is 
ideal for table model TV receivers and small radio’ sets. 


HE HARMONIC canceler amplifier 

to be described in this article is de- 
signed especially for low-powered ap- 
plications. You can enjoy good quality 
reproduction for little more than you 
would expect to pay for a simple 
single-ended audio amplifier The 
harmonic canceler amplifier gives you 
top tone quality and excellent transient 
response. The frequency response is 
exceptionally good. With a high quality 
output transformer and a sacrifice of 
over-all gain, as was done in this 
design, the over-all response is flat 
from 50 eps to 20 ke 

The harmonic content of this ampli- 
fier is less than one per-cent at full 
output. It, just like push-pull ampli- 
fiers, cancels the even-ordered harmon- 
ics generated by the tubes. In push- 
pull we use two tubes in every stage, 
usually two triodes. The grid input 
signal voltages of the two tubes are 
equal in magnitude but opposite in 
phase. The out-of-phase grid driving 
voltages of the push-pull amplifier 
drive the two tubes oppositely and 
compensate for the curvature of the 
grid-voltage-plate-current curves. The 
push-pull amplifier could cancel most 
of the nonlinear distortion found in 
tubes operating alone. To reduce dis- 
tortion to the smallest possible amount, 
balanced operation is necessary, Ordi- 
narily, a push-pull amplifier will cost 
about three times as much as a simple 
single-ended audio amplifier. This is 
what keeps push-pull from being ap- 
plied to countless radio and television 
sets. 

The harmonic canceler amplifier, 
just as in a push-pull amplifier, uses 
the curvature of the dynamic curves 
(grid-voltage-plate-current curves) of 
two tubes to act against each other 
resulting in an over-all linear charac- 
teristic, only in the harmonic canceler 


the canceling of distortion occurs be- 
tween stages in instead of be- 
tween tubes in parallel stages 


series 


Theory of Operation 


Fig. 1 is the graphical analysis of 
the harmonic amplifier. In 
the graph, a is the signal input voltage 
of the driver tube, b is the dynamic 
curve of the driver, c is the output 
waveform of the driver, d is the dy- 
namic curve of the power tube, and e 
is the output waveform of the power 
tube. After the signal voltage is am- 
plified by the driver, it is distorted 
This distorted, amplified signal voltage 
is then fed to the power tube. The 
power tube again distorts the signal 
voltage but in an opposite way. The 
distortion introduced by the driver is 
thus at least partially removed from 
the output. The only limitations of fi- 
delity within the amplifier are the odd 
harmonics and the 
ance. 


canceler 


correctness of bal- 


Circuit Consideration 


As shown in Fig. 2, the input ter- 
minals of the harmonic canceler ampli- 
fier are shunted by a one megohm po- 
tentiometer. The plate load resistor 
is 10,000 ohms for the preamplifier 
The reason for the relatively low value 
of this resistor is because if too high 


Fig. 1. Graphical analysis of the harmonic 
canceler amplifier, explained in article. 
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W HAT do you really know 


about modern electronics? 


What do 
conductors 
silicon? 


about 
germanium 


semi- 


and 


you know 
like 


What do you know about atomic 
power, about shielding and absorb- 
ing gamma and other atomic radia- 
tion, about electronic applications? 


What do jy know about 
powered, cordless radios, 
solar power conversion? 


self- 
about 


you 


What do you know about printed 
circuits, color television? 


What do you know about the ampli- 
fication of light? 


What do you know about TV via 
telephone? 


Eight years ago the electronics in- 
dustry was one-fifth its present size. 
Men with open minds have grown 
with the industry; many of them are 
earning several times as much as 
they were earning eight years ago. 


Some of them studied with CREI. 


If you have an inquiring mind, an 
open mind, why don’t you consider 
your future in electronics? Obvi- 
ously we cannot supply you with 
all the answers to the questions 
asked above. (Some of those sub- 
are near the threshold of 
present-day science.) But we can 
supply you with modern, up-to-the- 
minute education which will enable 
you to grow with electronics. 


jects 


Get a catalog and discover what 
CREI has to offer: Basic and ad- 
vanced courses which will help you 
qualify for a secure career in your 
spare time at home. 

CRE! Residence School | 
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Accredited Technical Institute Curricula 
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Washington 10, D. C. 
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Minds Are Like Parachutes. 
They Only Function When Open. 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 116-B, 3224 l6th St.. N.W., Washington 10, D. C 
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INDOOR TV 
ANTENNA 


For Any TV or FM Radio 


. 


TENTENNA, INC, P.O. Box 188 


INM US BEES 


* Has TWIN DIPOLES of “CEROC” 


Reg. t Ss. Pat. oF 
Practically invisible when installed 
Satisfaction Guaranteed 


OR YOUR MONEY BACK 


COMPLETELY ELIMINATES 
* Unsightly Rabbit Ear Antennas 


Roof Antennas in Most Locations 


IMPROVES TV RECEPTION! 


COPYRIGHT & MANUFACTURED BY DYNAMIC ELECTRONICS—NEW YORK, 

Available at leading TV, Radio and Parts Distributors and Dept., 
Chain, Hardware & Accessory Stores—EVERYWHERE 

OR ORDER DIRECT FROM NATIONAL SALES OFFICE—SEND $1.00—NO C.0.0.'s 


INC. 
Variety, 


Forest Hills, Long Island, N. Y. 


The load 


Correspondence 
course now avail- 
able in Radar, Lo- 


ran, Microwaves, etc. Prepares for Ra- 
dar endorsement, high-paying posi- 
tion as Radar technician. Introduc- 
tory offer now being made. Write for 
details. Progressive Electronics Insti- 
tute, P.O. x 543, Akron 9%, Ohio. 


TEST EQUIPMENT REPAIRED 


Contractors to U. 5. Government 
Repairs and calibretion by skilled gretemes on all makes 
ters Me * Sig. Gene., 
on year Lew Factory Lal sees 
Srokcot service ‘| work guaranteed 
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PRICES SUBJECT TO CHANGE WITHOUT 
NOTICE 


AUTHORIZED DISTRIBUTOR 
Biee enread, Tune tel. Ne 
Be Wels, Scent. Automatic and Ge 


CABCODE TUNERS—Long shaft. $ 
BUAND NEW. While they last ea 15.95 
WEBSTER CHANGER Model 113 Piip $ 
Special 
Cham 
peane, List $30.05 . $27. 
bracket and wir List $9.95 $4 82 
. . 


over cartridge 
Model” 950, 
oo 323,49 
HALLICHAFPTER 5 TUBE, AC-DC 
6x9 REAR SEAT SPEAKER KIT 
RPECIAL 


VM CHANGER 

Battery 4 3. 
British Tan, Cordovan, 
Include Ox? «speaker, grille, mtg. screws, ewitrh, 


ANTENNA SPECIALS 
J¥TD—PR00—Double V roof antenna 
Indoor Antenna —( ONONET 
BPICO-80—Indoor Antenna 
10 toot Alumicote MAST 
5 foot Alumieote MAST 


wrAwmeee STEEL MOUNTS 


type 


1 CO-AXIAL 
‘ HEATER « OUDS 
TUNER BELT for RCA 
Automatic Custom-@uilt Radios fer Piymeouth, Ford, 
Chevrotet and many ethers, siwaye in stock 
We carry a Complete tine of HI-FIDELITY 
and sound equipment. es us sone requests. 


CARLES 


20 
ew voan Werenouse ™m order $5.00 


ime 
tet ‘and Hi-Fi catalog to 


STAN- BURN atone 


* NEW 


Brie te X caad latest price 


a value is used, the reflected input 
capacitance of the preamplifier will be 
too large. In addition, the bandwidth 
will be greatly sacrificed by an in- 
crease in amplification 

The output from the preamplifier 
goes through a .05 zfd. capacitor to 
the grid of the other half of the 6SL7 
which serves as the driver tube. The 
15,000 ohm load resistor for the driver 
tube is specially evaluated to produce 
the right amount of distortion in the 
driver which acts against the 
linear distortion of the 


non- 
power tube 
resistance of the triode-con- 
nected power tube (6L6) is 6000 ohms 
The cathode resistors of the 
tube and the driver tube 
hand-picked for harmoni 
Their magnitudes are 
and must be 
1% variety 
The transformer may 
prove more troublesome in the har- 
monic canceler amplifier 
pull, because the 
is single-ended. In push-pull, the d« 
supply current component for the 
plates has no effect upon th« 
saturation of the output 
because the d.c. mag 
plate windings cancel each 
Fortunately, 
tions like home 
tape recorders, and television sets, the 
transformer distortion 
ticular problem if a good quality 
put transformer is used 
Although design of the 
harmonic described in de- 
tail, its ability to provide good quality 
reproduction makes it applicable to any 
audio unit —- 


power 
must be 
cancellation 
quite critical, 
precision units of the 


distortion 


than in push- 
harmonic canceler 


magnetic 
transformer 
lds of the 
other 

in low powered applica- 


record players, 


netic fle 


radios, 
offers no par- 
out- 


only one 
canceler is 


Fig. 2. Schematic diagram of the harmonic 
canceler amplifier. The output must match 
an impedance of 6000 ohms. Refer to text. 
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Rr—1 megohm pot 
Re—10,000 ohm, 
Rr—1200 ohm, \, 
Ry—1110 ohm, , 
Re-—150,000 ohm, 'y 
Re—135,000 ohm, '; 
-470,000 ohm, Vy 

4350 ohm, Vy w. res 
20,000 ohm, Vy w. res 


" 


2000 ohm, Vy w. res 
10 wfd., 235 v. elec 
25 ufd., 23 v. elec 
~O35 wid. 400 » 
50 pwid., 23 v. elex 
1 pid., 400 ¥. capacitor 
4 ald., 400 +. ele 
6SL? mbe 
616 tube 


capacitor 
capacitor 
capecitior 


capacitor 


~ 


capacitor 


“KA AAA ASB ED 
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RADIO & TELEVISION 


FM RECEIVER 
27 to 38.9 MC 


Four Preselected Channele—frequency Ranges 27 te 
29.529 te 32—31.5 to M.4—and MA te 4.59 MC. 
Complete with 16 Tubes: | 125A7; 3 128C7; 2 12867; 
2 12837; 1/VR-150: | GHG; 1/6837: 2/6847; 1 6V6; 
2 GAC7; 1/NE.20; and OC.14 Crystal 1000 KC.; Crys- 
tal, Calibrator, and Speaker. Power required: {2 or 
24 V. OC and 275 V. OC 150 MA. Size: 6% 


oc ses nece _wew: $34.95 


BC-923 RECEIVER 


BC-221 FREQUENCY CASE 
BC-221 FREQ. CASE—Alu- 
minum Case for BC-221 or 
TS.164 Freq. METER—W 
Voltage Regulater Supply 
using | VR-105—2 Ballast 
Tubes, Relay. Cable, ete 
Front Comp. 9%" x 7%)" x 
7% Rear Compartment 2” 


Deep. Shock- $4 95 
,. 


mounted. NEW: 


DYNAMOTORS: 


OuTPUT STOCK PRICES 
vVoLTs used NEW 

130 -87 3 $5.05 

250 

1000 

500 

600 

1030 


USA 0516 
PE.133 
60-83 


TRANSMITTER & AUTOMATIC 
KEYER 


TRANSMITTER = T.-i2)-—3.5-4 
MC; 50 Watt Crystal Control 
MO. P.A. tor CW ) 1625. 
1/256 Tubes & Crystal. Keyer 
consists of 24 VOC Keyer Assy 
& Code Wheels. Size: 8)” «x 


6%” = 9% w in- $9 95 
. 


struction Book NEW 


COAXIAL - CABLE - CONNECTORS 


CD.1071 CORD—With PL.259 Piugs each end. 
50 ohm 2 Ft. Prices: S0¢ Ea.—Lots of 10 @ Sve Ea. 
PL-259—Piug. Ea. End & 12°—RG-54 U—SE ohm Soe 
80-239 Chassis Conn. f/P 1-259 (Removed). .3 for $1.00 
UG-21/U—Plug ea. end & 32°-—RG.11/U—75 ohm Sie 
UG-22/U-—With 4° Coaxial Cable 5 
COAKIAL CABLE: Price Per Ft 

RG ol u 51.5 Ohm (Special) 

RG- 71 Ohmse—i45 Ft. Lengt £15.00 Per Leth 
RETRACTABLE Cord—3 Cond "a, 10° $1 Ea.; 12/810 


ANTENNA RELAY 
UNIT — 280-442 consists of 
switching relay, 0-10 RF Indica- 


_ tor, & 50 MMF Vacu- $3 95 
. 


ay um Capacitor NEW: 


BC-375 TRANSMITTER 
And TUNING UNITS 


BC-375 100 Watt TRANSMITTER—Voice CW—F req. 
200.500 KC., 1500-12500 KC. by use of plug in Tuning 
Units. Uses {/10y & 4/VT-4C Tubes. Size: 23” L. x 


2)" HH. «x 8 W. Complete with Tubes, $29 95 
. 


less Tuning Units—Price UsEeD 
TUNING UNITS For BC-375 & BC-I9I: 

NEW USED 
TU-5—1.5 MC te SMC ' $4.95 
TU-7—4.5 to 6.2 MC 3.95 2.95 
TU-8-—6.2 te 7.7 MC 5 2.95 
BC.306 Antenna Tuner 3.95 2.95 
CABLES PL-64-6! or PL-59 Each End....Each: 2.75 


4.95 595 
3.95 95 


FAIR RADIO SALES 


SAVE $$$ 
THOUSANDS OF BARGAINS 


Send Stamp for our 
GIANT CATALOG 


UNITED RADIO Co. 
S8A MARKET ST. NEWARK, N. J. 


BROADCAST 
BAND 
RECEIVER 


NAVY TYPE—620 $24.95 


te 1500 KC. NEW 
TYPE REC.—1.5 


Tubes 


WAY 


to MC. Less 
u 
navy TYPE REC.—4 to 
mc Less 


$ 


8 
BC-455 REC.—6 te 9 MC. W tubes Used 
R-28 ARC-5 REC.—100.156 MC. W tubes Used 
COMMAND TRANS. —2.1-3MC. Navy U-si2 N 
COMMAND TRANS.—3.4 MC. Navy Type. Used 


TRANSFORMERS—115 V. 60 CYCLE PRI.; 


5S VOA $4 95 
: 6.3 V/.6 (Rect. 6x5) 1.05 
6.3 V/.6 (Reet. 6x5) 1.75 
3 Vv 6A S 
_2A 

5 Volt CT.25 A 


10,000 V. ins. Open Frame 


v 
12 Volt—Twe separate windings—4 Amp each 


28 Volt 8 Amp T 


1 A.; and 6.3 V. 
2H -109—Price 5.0! 


Cyenest TRANSFORMER—Ratio 
West. Style 61 R69) 

CONS" ANT VOLTAGE REGULATOR—II5 Vort 

cycle, 80 VA. Sola 20726 $iz.os 


10 te 5 A 


Choke 12.5 Hy 100 MA Sif 
Choke 15 Hy 165 MA., 125 Ohm 1. 
Choke 5 Hy 150 MA., 65 Ohm i 


6 VDC VIBRATOR 
POWER SUPPLY 
RCA Mj-8—6 VDC input: output 
, 275 VOC 80 MA w/024 Tube, ti 
. Ft. Batt. & Power Cable, Switch 


— & Fused Line. 4," «x $7.95 


ax @ NEW 


METERS: 


WESTON AC AMMETER: 
(Pletured) tn portable leather case, 


with Test Leads, 2% 0.15 

AC and 0-3 AC Scale $5.95 
DC AMMETER HOYT in portable 
metal case, with Test Leads, 4',". Fan, 
Mirrored Seale 6-15 ADC 

0-3 RF AMMETER 18-128: 2,” Re 
0-6 Amp RF w Thermocouple 15-89; 2' 
0-15 AC-OC-—2"," Ra.; $422 

0-500 MA oc—2% " Rd.; 18-22 


TG-34A KEYER 
NEW — $16.95 


TG-MA KEVER—i15 of 280 Vv. @ WO to © cycles— 
an automatic unit ter reproducing audible code or . 
tiee signals previously recorded in ink on paper ta 

y use of the self contained speaker, the unit will 
provide code practice cignals te one of more persone— 
or provide a keying oscillator for use with a hand key 
Unit is compact, in portable carrying case, and com 
plete with tubes, phote cell, and operating manual, 
Size: 10-9/16" = 10%" x 15-1316 Shipping weight: 
45 its. NEW—While They Last— 
ONLY 6.95 
T6.10 = be Same tunction as 1TG.34A described 
above—on ' —Using 2/6N7. 2/616, 2/6817 
1/6u46 Tubes and 1/923 Photo Cell. Housed in stand- 
ard Metal Cabinet, can be removed tor 19" cack mtg. 


Size: 11° Hx 24” Wx 18% oe $17.95 


Price—-USED—TESTED 


SELSYN 


115 VOLT 60 CYCLE. Synchronous 
Transmitter C-78414. 5” x B® 

Long Leads w/Bracket Removed 
from New Equip. 5 
PAIR: ‘ 


32 SOUTH MAIN ST 


LIMA, QGHIO 


BEACON 
RECEIVER 


BC-1206 CM—200.400 KC., 


Setehell 


tro 


m6 ~(UKC C+ 


” 


Cartson, eperates 
2 vOc. 6 T a 
—Size : 


m 24. 


115 VAC 60 CYCLE DUAL TYPE—i00 CFM 


tak 
a 
115 


a's 
15 
tat 
7% 
15 


intake; 3°45” ” Ot 


BLOWERS: 


12/4 VOC-.AC CAST ALUMI. 
NUM BLOWER—i100 CFM: 3” 
intake; 2” sen, A + Moter 


@ mi " $5.95 


en vec. 
115 VAC 60 CYCLE SINGLE 
oo CFM 


2'4” intake; 
Complete Size 


a” in 
e: 2° Dis. Each Side 


x6”. Ne, 1CeaB0 verecenenc son $13.95 


VAC #6 cycle COMPACT TYPE—i08 CFM Mote 
J squirrel cage; 4% intake; 3% 


ia” W ae” $14.50 


FLANGE TYPE—i40 CFM: 3” 


Neo. 1Co%e 


D—Ne. 20067 
VAC 60 cycle 


Mi tne cae tear S188 


VAC # cwee FLANGE TWIN-—275 CFM: 4%" 
Complete size: 11%" We 
$21.95 


x 006 D— 
20069 


115 Volt 400 cycle—10 CFM. Eastern Air Devices 


Motor J31A—7200 RPM; 


1/100 HP. LR 22 


Biower Assy. Overall Size: 4'5" « $5 95 
yy". No. 3110 . 


6VDC SINGLE—i00) CFM—Ne 
6 VOC FLANGE 


2 
24 
24 


115 VOLT 60 CYCLE BLOWERS: 
6100 
10 CFM—Ne, 6150 
VOC SINGLE—10 CF M—Min. —No 
VOC SINGLE—!0 CFM —Min.—Ne 
VOC DUAL—20 CrM.- 


1210 
2410 
Min.—WNe, 2420 


MAGNETRON 
MAGNET 


HEAVY DUTY PM MAGNET—Aporox 
2000 Gause—5%" = 7%" = 2%, 1% 


ap, 10% ths Renews trom $5.95 


Bc 
BC 


BC. 


ec 


6c. 


6c 
ac 
Bc 
Bc 


BC. 


Bc 


ac. 
Ri. 
RT.? 


nT 
FL 
Ts 


Ts. 
MP.22 MAST BASE 
MP-8.35 


LASSIFIED svERee 


212G Amplifier—2 6C5 Ni 8 } Ulel 
216A Amolifier—6F7 & WM u 
229/428 REC. 2500-7700 KC., W Coils 
230 TRANS. 2500.7700 KC., W/Coils 
MM?) Amplifier——i 6886 ae | 
357 Marker Beacon RECKIVER—75 MC 
M7 Amplifier—2 6V6GT Ww: 8 
163 TRANS, & MODULATOR—4) to 74m0 
654 TRANS, & RECVR—3800 to S800 KC 
709 Amplifier—Batt. Op.—! tube: WF 
745 TRANSCEIVER—3 to 6 MO 
O66 1FF SET—100-211 MO.—1) Tubes 
ARA.1 RECEIVER 2 or 6 Meters 
APN.1 Altimeter 
M APS.13 TRANSCEIVER. 
8A Range Filter U: $1 49 
6 Carbon Handset 
10 Sound Pwrd. Hoadseet or Hd & Chest Get 
*/MS Sections 

*/MS Beetions 


Cenv 


Less Tubes 
FL-5 Filter 


MAST BASE 


MP.37 MAST BASE F/ME Sections 
MP.46 MAST BASE—F MS Bections 
MAST SECTIONS MS.46.50-5/.52 of 63. Ea 
MAST SECTIONS MS.54-55 or 56 fe 


MP.65 MAST BAKE—F 
ms. 


15/GR MAST BASE—F MS.-B Sections 
MS.8 Sections 
S&S MAST SECTIONS MS.116-117-118 


Address Dept 
Deposit on C.0.0.'5. © 


RN © $5.00 Order Minimum, & 


Prices are F.0.8., Lima, Ohie 


COLOR TV 


COLORDAPTOR .-. . Simote © tube cirewlt and 
rotating coler wheel converts any black and white 
TV. direct view or projection, to recewe color TV 
ions, including theory of operation, com- 

@ simplified construction plans, sche $2 95 
matic, and sample color filters ‘ 
Pate Alte, 


COLORDAPTOR 


3471 Ramona Calif. 


RADIO and TELEVISION ELECTRONICS 


in off Technical Phases 

New Classes (Day and 

Evening) Start lat of 

Dec. Mar., June, Sept 

Free Pincement Gerviee tor Graduates 

For Free Catalog write Dept. RNES 

RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4TH ST... NEW YORK 14. &. Y. 


OFFERS YOU 
FREE 
ENGINEERING 
CONSULTATION 
SERVICE 

ON 

MASTER 

TV SYSTEM 
INSTALLATIONS 


- 


Will discuss TV distribution 
problems or provide actual 
system layouts for specific 


building plans. 


Write for Free Manual 


BLONDER-TONGUE LABS., INC., Dept. 0F.4 
Westfield, New Jersey 


Please send your FREE Manvel on Master TV 
System installation 


Your Nome 
Firm Nome 
Address 


City 


| Ave., 
| ity of its new Multiphase “Q” Multi- 


The products described in this column are for your convenience in keeping up- 
to-date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 


TRANSISTORIZED COUNTER 
The Radiation Counter Division of 
Transi-Mite Laboratory, Manteo, N. C., 


has developed a small, transistorized 
Geiger counter that sells in the mod- 
erate price class 

The “Micro” requires just a single 
1.5 volt mercury cell for operation. It 
measures 4%” tall and weighs a pound 
The counter comes complete with a 
miniature earset, radioactive sample, 
pocket-size prospecting manual, and 
complete operating instructions 

A data sheet describing the new 
counter is available from the company 
on request 


“O MULTIPLIER” 

Of interest to the amateur frater- 
nity is the announcement by Central 
Electronics, Inc., 1247 W. Belmont 
Chicago 13, IL, of the availabil- 


plier 

The new unit is a tunable Lf. elec- 
tronic filter that provides tremendous 
receiver selectivity for either peaking 
or rejecting an AM, c.w., or SSB sig- 
nal. The selectivity is continuously 
variable from 60 cps to normal if. 
passband 

The new two-tube circuit employs a 
special very high “Q” pot core inductor 


AOR bh ere - 


and the manufacturer claims up to 50 
db attenuation of interferring carriers 
and the ability to reject undesired sig- 
nals without affecting speech intelli- 


| gibility. 


The instrument is made in three dif- 


ferent models. The Model AQ is for 
installation in the Model A sideband 
slicer and includes a new front panel 
and power cable to plug into the acces- 
sory socket. The Model DQ is a desk 
model which can be connected to any 
receiver having a 450-500 kc. Lf. fre- 
quency. The third model is the com- 
bination Model A sideband slicer and 
“Q” multiplier which has been des- 
ignated as the Model B 


TINY ALLIGATOR CLIP 

Mueller Electric Co., 1583H E. 3lst 
St., Cleveland 14, Ohio, has developed 
a miniaturized alligator clip which it 
claims is the smallest ever made 

The new steel or solid copper clip is 
completely insulated by a vinyl plasti- 
sol sheath-type insulator. Designed for 
quick, temporary connections in minia- 
turized and subminiaturized equipment 
the clips are adaptable to many uses 

A data sheet providing full details on 
the line is available on request. 


MOBILE POWER SUPPLY 
James Vibrapowr Company, 4036 N 
tockwell St., Chicago 18, Ill, is cur- 


rently marketing a new mobile vibra- 
tor power supply, the Model C-1050 

The supply is intended primarily for 
amateur mobile installations but will 
have many other applications where 
high power is required for mobile 
equipment. The unit has a maximum 
power output of 95 watts at 450 volts 
It is equipped with a low voltage 
transmitter and reserve voltage tap 
and has an incorporated receiver mut- 
ing relay. 

This unit will operate on either 6 or 
12 volts by minor tap changes. The 
same standard heavy-duty, 4-prong 
vibrators are used for either input 
voltage. The supply is available in 
either wired or kit form 


5-INCH SCOPE 
Hickok Electrical Instrument Com- 
pany, 10524 Dupont Ave., Cleveland 8 
Ohio, is in production on a new, wide- 
range 5-inch scope which has been 
especially designed for industrial elec- 
tronic engineering applications. 


RADIO & TELEVISION NEWS 


The Model 770 offers a frequency range of d.c. to 2.5 
me. with the vertical amplifier bandwidth switch in the 
narrow position and from d.c. to 5 mc. in the wide position. 
Horizontal amplifier bandwidth is d.c. to 500 ke., the sweep 
circuit oscillator covers from 2 cycles to 30 ke., while the 
fixed sweep frequencies cover the band from 30 cycles to 
7875 cycles. 

The instrument features an illuminated, calibrated 
screen backed with a green filter for reducing incident 
illumination in the room 

For full specifications on the Model 770, write the com- 
pany direct 

TRIO “99" 

Trio Manufacturing Co. of Griggsville, Ill., has just in- 
troduced its “99” antenna which has been designed spe- 
cifically for Channels 2-13. 

The new unit uses two dual-purpose active elements, 
each consisting of three half-waves in-phase on the high 
channels and, at the same time, a single half-wave on the 
low channels. To this is added a combination of three 
parasitic elements on the low channels and five on the 
highs 

The manufacturer claims high forward gain and maxi- 
mum side-rear rejection as a result of more critical ele- 


ment lengths and spacing. The “99” is constructed of high- 
strength Alcoa aluminum, is preassembled, and uses the HOME STUDY COURSE 
company’s “InstaLok” clamps for quick, easy, and posi- 
tive installation 
" . . “sb 7 is ” 
PO 9 Se Bm trains you in the “why’’ and “how 
The TV Tower Division, Kuehne Manufacturing Com- | sa 
pany, Mattoon, Ill, has announced that its line of TV 4 of Color TV Servicing 


towers is now being produced with a durable zinc finish 
bonded to the steel by electroplating for a permanent, 
high-lustre finish. The towers are now said to be com- 
pletely rustproof without painting. If, however, painting Study Color Television Servicing from the very source 
is desired to match exterior color schemes, the zinc finish of the latest, up-to-the-minute Color TV develop- 
provides a good base coat ments. Train under the direction of men who are 
experts in this field. Take advantage of the big future 


in Color TV through RCA Institutes’ Home Study 
i ETT , Q a I CT Uj 2 r S Course, which covers all phases of Color Servicing. 
It is a practical down-to-earth course in basic color 
FROM OLD PICTURE TUBES theory as well as how-to-do-it TV servicing techniques. 
This color television course was planned and de- 
veloped through the efforts of instructors of RCA 
Institutes, engineers of RCA Laboratories and train- 
ing specialists of RCA Service Company, You get 
the benefit of years of RCA research and development 
in color television, 
_ Because of its highly specialized nature, this course 
is offered only to those already experienced in radio- 
television servicing. Color TV Servicing will open the 
door to the big opportunity you've always hoped for. 
Find out how easy it is to cash in on Color TV. 


(Continued on page 104) 


The Miller #6295 Adjustable lon Trap is made to replace any single ion 4 SEND FOR FREE BOOKLET 
trap with gausses from 32 to 55. Most old picture tubes would give better ® NO SALESMEN WILL CALL 


pictures if the old ion traps were replaced and adjusted to proper gauss. 


This Miller #6295 Adjustable lon Trap, like all 850 Miller television and RCA INSTITUTES, Inc. 


radio replacement parts, is unconditionally guaranteed. These adjustable A SERVICE Of RADIO CORPORATION of AMERICA 
290 WEST FOURTH STREET MEW YORK 14, W.¥. 


ion traps may be bought singly or in an attractive counter display carton 
of 24 units cm ae ae ee ee ee 
Catalog No. Description Net Price DEPT. RN-6-55 


Without obligation on my part, please send 
6295 Adjsstaele ton Trap 78 me a copy of your booklet on the Home 
SOLD BY ALL LEADING RADIO AND TELEVISION PARTS DISTRIBUTORS Study Course in Color TV Servicing. 
Write for General Catalog 56 


MILLER COMPANY 


NAME 


J. W. 


ADDRESS 


ath 


Canadian Representative Atlas Radio Corp. Ltd. 50 Wingold Ave. Toronto 10,Ont Canada city 
June, 1955 
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Engineering 
Writing 


for Advancement in Electronics 


If you are an 
Electrical Engineer or 
Physicist with aptitude 
for writing, here 

is a way to broaden your 
experience and 

enter a fascinating 
area of advanced 
electronics in 

one of the nation’s 
leading organizations 


in its field 


Hughes 
Engineering 
W riters 


work directly with design, develo 
ment, test and mamtenance engi- 
neers——pertorming the vital work 
of transforming complex theory 
and procedure into clear, concis 
technical information contained in 
manuals, handbooks and other pub- 
lications for use by military and 
civilian technical people. 


Here are aone 

of the advantages of being 
an Engineering Writer 

at Hughes 


Traming at full pay to become fa- 
milar with Hughes-developed and 
manulactured radar, computer sys- 
tems and guided missiles 

Full status as a member of the 
Hughes Technical Staff, with same 
Company benefits 

A salary commensurate with other 
Engineering categories 

4 lose personal haison with project 
engineers 

Career permanence, with assured 
advancement opportunitics, 
Reasonable traveling and moving 
expenses. Live and work in South- 
ern California 


Wh rite, giving education, ¢ vperience 
and other qualifications, to 


HUGHES 


PESBEAR CH &@ OEVELOPMENT 
LABORATORIES 


SCIENTIFIC AND) ENGINEERING START 


Caloer City, Les Angele Comnty, Calis 


The design of the towers will con- 
tinue to incorporate the firm's exclu- 
sive lateral load-bearing joints and the 
grid-around cross ties which permit 
the tower to stand free up to 50 feet 
in gales up to 80 m.p.h 


ELECTRONIC ORGAN KIT 
A complete electronic organ in the 
form of build-it-yourself kits has been 


introduced by The Schober Organ Cor- 
poration, 35 Dail St., New Hyde Park 
N.Y 

The organ can be built by a com- 
plete novice, yet is a full concert in- 
strument with two manuals, 32 pedals, 
19 stops, and 6 couplers, suitable for 
use in the home, a church, or an audi- 
torium 

Operation is completely electronic, 
with no moving parts except the keys 
and controls Among the features 
which make construction simple and 
technical knowledge unnecessary are 
130 printed circuits. Kits for the sep- 
arate components, such as each of the 
12 tone generators, or preamplifiers, 
stop filters, etc., may be purchased 
separately to make budgeting easy 

Console, keys, pedals, and bench are 
especially designed as fine furniture to 
lend a professional appearance to the 
completed instrument 

A booklet containing full data on this 
organ kit is available from the manu- 
facturer on request, 


RAYTRONIC “BEAMER™ 

Raytronic Laboratories, Inc., Cincin- 
nati, 15, Ohio, has recently introduced 
its “Beamer” unit which is designed to 
positively check, by direct reading, the 
gas content of any picture tube. 

The gas pressures in the picture 
tube are measured by using the pic- 
ture tube as an ionization gauge and 
the “Beamer” as a source of control 
voltage and current indication 

Operation is straightforward and 
positive. Designed especially for serv- 
ice operators and technicians, this new 
instrument gives a positive picture of 
CR tube life 


SWEEP CIRCUIT ANALYZER 
A new TV test instrument for color 
or monochrome, designed to trouble- 
shoot horizontal and vertical deflection 
circuits, has been introduced by Wir- 
ston Electronics, Inc., 4312 Main St., 


WANT POWER 6 VERSATILITY? 


eg 
os , As. yy 


6V & 12V BATTERY 
ELIMINATOR & CHARGER «1050 


© operates 6V and 12V auto radios for serv- 
icing and sales demonstration 
charges 6V and 12V storage and Edison 
Batteries. 
operates mobile and marine receivers, 
transmitters, boat lights, electric trains, 
projection and other equipment. 
SPECIFICATIONS 
6-Volt range: 0-8V (up to 20 Amp.) 
12-Volt range: 0-16V (up to 10 Amp.) 
variac-type transformer for continu- 
—_ variable voltage adjustment. 
reads volts and amperes at same time 
on 2 separate meters 
Transformer primary and secondary 
fully protected. 


In stock at local jobbers throughout the 
world. Write for free Catalog RB-« 


Prices 5% higher om West Cour 
84 Withers Street 


wE/CO™ Brooklyn 11, N. Y. 


What Will This New Labor-Saving 
BAUMKER SERVICE BENCH’ 


Do For YOU? 
. 


pif 


a 


*PAT. PENDING 


F.0.8, TOLEDO 
iT WILL: 
* 


Save You Money 

increase Efficiency 

Cut Your Costs 

Step In-Shop Breakage 

Cut Chassis Handling 

Protect Test Equipment 
Protect Your Men 

Many more exclusive advantages you'll 
quickly realize when you see this amazing 
new service bench—designed with the 
serviceman in mind. 

For complete information, see your dis- 
tributor or write 


BAUMKER Manufacturing Co. 


3865 SUMMIT STREET TOLEDO, OHIO 
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Philadelphia 27, Pa., as its Model 820 4 a 
Dynamic Sweep Circuit Analyzer. YOU'LL SAVE “APLENTY” 
The unit provides 60 cycles of ver- AT AIREX 
tical saw-tooth, 15 kc. horizontal saw 
New Low Price on Our ee 
30 Tube 27 Inch TV Sets GUAR. 


Up to 200 Miles Reception ON ALL 
Perfect Performance PARTS 
@ High Gain Caseode Tuner @ Fringe Area Con | 
trol . _— (ontrol . 90° Deflection > (hear 
nelock -Lo« Picture and Sound. @ No Drift Op 
eration @ -v sided Plastic Condenser @® 20 KY 
H.V Power Supp © Phonr Cone tier nd 
awitch © i Mier a Sensitivit 


(a) ose FAD Chassis 1) 630 FAG chassis 
(2) 24 


630-FA-9 for Custom Installation 
0). & 


Syivanria alum: (2) 27" Syivanie siumi- 
nized silver sereen nized silver sereen 
pret tube pret tube 
(3) Heavy duty tube (3) Heavy duty tube 
ou mtin brackets ounting brackets 
- (4) Rneote on trae, ™ Saame on trap, 
“=a ae " hardware, ete ardware, ete 
‘21495 S = 
$ caeineT Cheseis 
tooth, and deflection transformer drive sRrocnuRE to bie 
- - b c 
for both vertical and horizontal sweep with 12" RCA Spkr. with 12° RCA Spbr, . 
circuit troubleshooting by speedy sig- = . PA. 
nal substitution. In addition, the in- © Up to 200 miles reception @ Pictures aiwe 
strument provides a positive test for GRANCO FM ang Ss ond Say ane 2". : nt oS 


flyback transformers and yokes, using RECEIVERS & TUNERS ~ 
an oscillating neon indicator in con- ‘ 


junction with a d.c. amplifier, making a Pocus Cosine Yous 11495 
the indicator more sensitive than a . fobs to Widen LP 
meter. tube Hack oie . “4 -°- ay + ye yy ao 

The instrument is housed in a port- Built shivity © Ready tor UMP thas ot. Vene tne 
able blue-black case with blue-grey _— © 22 : 24° with ebte. $6.60, 
sloping front panel ee Soe 

CUSTOM MADE Detailed Service Manual Plastic Masks 
WIRELESS INTERCOM oe 


10 WATT HI-FI Send Tor FREE TIF] 20° ang a1” * 7.08 


Semco Electronics Corp., 17 Warren = _—- pe 
St., New York 7, N. Y., is marketing a (6 © AMPLIFIER Parts Coteleg a? $17.08 
wireless intercom under the trade- Bore to PTD coteas’ ans, GaCh Ere-ome ter te TV PICTURE TUBES 
name “Page Boy.” pastas carlrapee. Tos, Lome than ba i digtorts ~ Senna See Beonds. ReaD 

No installation is required. The units Lroseee poke contra. 4. B, 16 chm ” $23.95 New. Pull & Year Guarantee 

t tape Six 7x ° ° . 
are designed to be simply plugged into a ° Bs. Tove we Rect 333 
TT ibe Rect 
the house wiring The cabinets are EASY-TO-BUILD TV KIT - -- 


made of sturdy Plaskon and have suf 


SENSATIONAL CHANGER BUYS 
} WEBSTER © YM © GARRARD 


Here is your opportun! 
te ake a televisior et 
at ar inbellevable low 
price. New Vertical cha 


WEBSTER NEW 140: 5 «peed Intermix, new Reo- 


sis design saves 1% nette hi-fl cartridge, dual sapphire $ 

space requirements of . styl Automa:ic Shut Of 24.91 
conventional sets. Co . VM TRIOMATIC- 

plete with 14 tube all aia speed intermi $23.87 
parts tep-by-step instruction manual, 95 


WEBSTER L121: *§ epeed 4 pole 
wall mounting diagrat Send moter. GE RPX O60 « ow . $29.50 
today for your As kit yw lec tue$ 
GARRARD RC BO: § epeod automatic $ 
of tele on is ct ts 
television is not necessary. C abi shut off. 2 plug in heads 42.95 


nets vallable. ‘Illus trated folder 


Lees cer 
TRIPLE PLAY CARTRIDGE 4 
SENSATIONAL TV TUNER VALUE oe on. wee 


<7 Here ts your chance te get in on « Reluctance Ly ple play cartr complete with dual 
f special purchase of NEW TURRET sapphire needies. An exeet eplacement cartridge 
TY TUNERS. Gecause of this tow, for alt types of changers and pe on 
=« low price, we can't give the =< 
name. Complete with 656 and GAGS RECORD CHANGER BASES # sOARDS 
olan pocitive cick. aon & ‘ one =n Beses—-$3. 49 Mountine Boords—$! 87 
length 2%". For 21 MC IF anu $6. 95 VM, Wenster & Garrard --angers. Give model 
An ideal replacement tor all sets 
. $7.95 each Lets of 3 45 RPM scone ) SPINDLES 
ficient weight to prevent sliding. The VM. .$2.69 Garrard Webster . $3.00 
- LA 
“press-to-talk” control can be manipu- RMS “Rotor Queen” Antenne Rotator Combinati 
: Weather proof. Aluminum, Full 870° left or ombination 
lated with finger-tip pressure right rotation, Oilite bronze bearings. Control sntoreom- -Baby Sitter 
The intercom is currently available Kh AD aoth . oon 13 >) For home, office and factory 
, , comer smi ” ‘ erates up o 
in mahogany and ivory finishes. 350.98 ° 1000 ft. BY_ x BV_ —# - yy - 54 
aR Up to 600 Ibs. addi lifer. Complete wi 
TUNI sLu RET nano plone “leon - Ay gid $3.95 hook up wire i a" shu. 4 525 
use 
’ he ne ® . SISVER, 3 CONDUCTOR CABLE: For rotator. %« $2 50 
General Ce ment Mfg. Co., 919 Tay- per foot. 100 ft . Nationally Known Recording Tape 
lor Ave., Rockford, Ill., has come out 7” reel, 1280 ft., red oxide plastic. Lote of 12 gf 6° 
with a new service tool for the tech- REAR AUTO SPEAKER KIT pine Sees 1.7 
nician Complete with speaker, $4.95 iP 7° reet (1800 1%.) Myler Tepe .001-—-64.796 
1. , . metal grill, metal protec- ‘ 
The tuning slug retriever is avail- tive soreen, & way switeh, padigy acid IMPROVE YOUR TV SOUND QUALITY 
able in two sizes, 12” and 15”. It is knob “ad fall heon — $5.75 ~y hy fe hy &- ng 2°5 
nob and full instructions Sine 6 « @ : , oe Swen 
designed to work on all Standard Coil ~ <3 movter tase. Higher 
tuners where it is used to recover aoe © -~~ A, a. By ey: HY La TELESCOPIC 40 FOOT MAST 165° 
tuning slugs on the oscillator coils of us your requirements, Immediate reply Complete with hardware 
channel strips. They are also said to | Qi!_merchandise is brand new. tactory fresh & tned. Mall & phone orders Filed on receigt of certified 
. *. LZ ‘ 7” CJ ar ree athe vo 
fit the new wide-slotted slug and deep- subject te change without meee ESE ee EE 


Sontes CEng Unets v7 \ AIREX RADIO CORP., 171 Washington St., NW. Y¥.7 CO 7-5218 | 


Each of the models has a precision- 
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in DETROIT 1s AARON 


A REAL SCOOP_-6 METER TRANSMITTER 


Complete RF amp! 
deneers and 4 -*1 
om. and buffer 
erted for 2, 10 
unit for higher power amplifier 
vorth much more than asking price + 
New in original eraled carton. Bt 
2 METER OUTBOARD OSCILLATOR 
mn place of 
tate 
trimmer | t " - and 
metal box m i Led : 
40 WATT WODULATION TRANSFORMER 6L6 to 
py 4O7e with matching ’ 
combination deal all four 
Individually ation AMF 
Driver, mike, or tone 
BC221 FREG@ 
Aluminum ca 
im «he 
> tae | ! 
VaR -— 


pilot light bulb. 
ONM relay I 
mn) VDC cond 
power supply 
ith inetallation 
atruction 
ful black crack 


w in orig! 


nal carton only 


BC-221 TECHNICAL MANUAL NEW. repaid $1.25 


BC-929 SCOPE INDICATOR AS PICTURED 


tulld your scope on 
this foundation, Orig 


militarized t 
that 
Xmfr's and 
moved 
all the haste 
a t 
Imetrument 
stremely high 
ond horizon 
sitivity and « 
wide range band with for TV ‘ all cont 
for ert. conte ' iy thet oo horizontal 
and vertical amplitude anc 
} inch tube shield, with «a 
amphenel panel plugs, all 
resistor: and socketa,. Bh. Wt. 7 ib 
With SHI1 tulx 


STROBOSCOPIC 
PHOTO FLASH 100 W. SEC. 
100% SATISFACTION 


Or your yy A ~oy in 3 dave b/ you pay rail 
way express ¢ mar dest mn and return, 


A SAFE ‘buY—You CAN'T LOSE 


This synchro flash outfit 


’ ne photo- fla 
similar to t OO hand light 
ignition coil, trigger housing , ond man 


New in origiaal carton g 50 
. 


50 ibe 
25% deposlt with order—halanece COD 
shipmen FOR Detroit Note Save OOD 
charges y emitting full price and allow for 
ine tag 


AARON ELECTRONICS 


Dept. $, 3830 Chene St., Detroit 7, Michigan 
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made alloy blade and Tenite handle. In 
addition to slug retrieving, the tools 
can be used to reclaim screws and to 
start set screws in previously inacces- 
sible spots 


INDUSTRIAL TV CAMERA 
A new type of portable and stream- 
lined industrial television camera 
chain, designed for simplicity of opera- 
tion by non-technical personnel, has 
been introduced by General Precision 
Laboratory of Pleasantville, N. Y. 
The new camera chain plugs 
any standard 115 volt line, 


into 
uses any 


type of home receiver as a viewing 
monitor, and can be controlled and 
monitored from points up to 1000 feet 
from the pickup point 

The camera is built 
icon” 


around “Stat- 
tube, a pickup tube only 6” in 
length and 1” in diameter. The system 
is the standard 525 line, 60 fields in- 
terlaced. Lenses are 16 mm cine mo- 
tion picture type 

The chain consists of 
5-pound camera and a 
housing all controls 
sync generator Complete technical 
data on this device is available from 
the manufacturer on request 


two units—a 
26-pound unit 
power supply, and 


EMC TUBE TESTER 
Electronic Measurements Corporation 
of 280 Lafayette St.. New York 12, 
N. Y., is in production on a low-cost 
tube tester, the Model 208 
The new will check all octal, 
loctal, miniature, and noval base tubes 


tester 


4 
for tube quality as well as shorts 
leakages, continuity, or opens between 
any two elements of the tube irrespec- 
tive of the location of the defect 

A flexible switching system assures 


Keplacement 
* Needling You? 


TRY THE 


le 
SERVICE PLAN 


Service men go for Walco's packaged 
phonograph needle replacement 
plan because it's so easy to understand 
and put to work. No headaches trying 
to figure out which needle for which 
cartridge—two easy guides figure for 
you. And you don't have to be a 
salesman to sell replacement—even 
to sell profitable diamond needles 
Walco sells ‘em for you, by proven 
methods learned in our long experience 
as leaders in the replacement needle 
industry—and as originators of the 
modern jewel tip needle 

Get all the information — see how 

much easier it is to sell and service 

with Walcol 


SEND FOR WALCO'S CATALOG 600 


nny 
\'] SS) i cr { TRADE NAME OF 
Pe ELECTROVOX CO., INC 
leaders in Replacement Needles 


§ 60 Franklin Street, East Orange, N. J. al 


NOW 


COYNE 


TRAINS YOU 
IN SPARE TIME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Train- 
ing. Easy to follow instructions —fully illus- 
trated with 2150 photos and diagrams. Not 
an old Radio Course with Television tacked 
on. Includes UHF and COLOR TV. Per- 
sonal guidance by Coyne Practical 
Job Guides to help you EARN MONEY 
QUICKLY IN A TV-RADIO SALES AND 
SERVICE BUSINESS—part time or full 
time. COSTS MUCH LESS pay only for 
tratning no costly * put toget - 

SEND COUPON FOR FREE BOOK 

SEND Cot PON BELOW t 

and full d le 

MENT PLAN NO COST OR | 

TION—NO SALESMAN WILI 


Staff 


8. W. COOKE, Pres. FOUNDED 699 


A TECHNICAL TRADE INSTITUTE CHARTERED HOT FOR PROFIT 
500 s. Pauline Dept. AS-HTS Chicage 12, ttinots 


- -- See ee ee Se eS eS ee ee 
¥Y OYNE et ECTRICAL SCHOO! 
Television Home Traiaing Div 
500¢ S. Paulina St., Chicago 12, Il., Dept. As-HTS 
Send FREE BOOK ! t { your 
Television Home Tra fl 


Name 


Address 


1 City 
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complete tube testing of all present 
and future tubes. Incorporated in the => 
Model 208 is a visual line voltage 
check to insure accurate testing 
Individual sockets are furnished for 


each tube type to eliminate possible . 
prong damage. To further lessen the 

chance of prong damage, all elements > 
are numbered according to pin num- 

bers in the RETMA base numbering \ 
system ; 


TV ANTENNA SWITCH 
Superex Electronics Corporation, 4-6 | 


tadford Place, Yonkers, N. Y., has 


‘ 

' 

' 

AMERICAN'S famous Dynamic Ormm directional ' 

Microphone (D-33). “Stide-lock” device ' 

permits fast removal from stand for hand use ' 

Attractively finished in gold and black ' 

added the Model UV-1, u.h.f.-v.hf. an Available in ali popular impedances 1 

tenna switch to its line of TV acces- ' 
sories | 


The Model UV-1 features silver | 
plated switch contacts, positive index- 
ing, no measurable signal loss, and an 
attractive case with out-of-sight | 
mounting brackets 

The new unit may be used for u.h.f.- 
v.h.f,, v.h.f.-v.h-f., u.h.f.-u.h.f. antennas 
as well as for color 


GEIGER COUNTER KIT 

Uranium Prospecting Equipment 
13833 San Antonio Drive, Norwalk 
Calif., has developed a compact, low- 
cost Geiger counter kit which is being 
marketed as the Model 210 

The kit comes complete with all 
necessary parts including tubes, twin 
headset, batteries, choke, capacitors, 
resistors, switch, aluminum housing 
punched chassis, carrying strap, and 
hardware. No drilling, machining, or 
painting is required. Only household 
handtools are needed to assemble the 
kit Step-by-step assembly  instruc- 
tions are included 

For those who would rather buy a 
completed unit, a factory-wired ver- 
sion of the Mode! 210 is also available 
Write the company for full details on 
either model 


AMERICAN 
Microphones 


The name AMERICAN on a fine microphone represents the 
most advanced design in audio pickup technology quality 
and fidelity that speak for themselves! Now another great name, 
Eigin National Watch Company, adds its enormous experience 
in design and manufacturing to AMERICAN’S to meet the in 
creasing demands in the electronic and sound instrument field 


You can choose from AMERICAN’S complete line of Full Vision 
—Full Sound microphones with full assurance that your money 
is buying the best quality on the market superb ‘‘full-sound” 
pickup, attractive ‘‘full-vision’’ styling that permits both the 
artist and audience to enjoy pertect performance 


-. M8 


Dynamic and Ribbon Cardioid Dynamic Omani Directional Dynamic or Carbon Hand-held 
DR 330 0-44) VERIES SO) 


NEW LIGHTHOUSE TUBE 
The Tube Department of General 
Electric Company Schenectady 5 
N. Y., has deve loped i new lighthouse 
triode which operates up to 4000 me 
Designed for military 


LO ES 


4 
f 
. 


sceaeeceeaeeeeeeeeseaeeaaeanananaaeaeaaaeoaae” 
nd industrial 
c.w. and pulsed power applications, the _ 
new type GL-6442 measures only 29%, | full vision... full sound 


high and “4 in diameter « xclusive of 
the grid flange. The tube is suitable AMERICAN MICROPHONE co. 


for applications in beacons, communi 370 South Fair Cake Ave. Pasadens 1, California 


cations, low-power radar, microwave AN ELCIN NATIONAL WATCH COMPANY AFPFPILIATE 
relays, navigation, special test equip- 
ment, and telemetering 
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TERMINAL 


SETS THE PACE WITH 
Sweet ano Low 


Hi-Fi PRICES! 


FM-AM TUNER 


SUPER VALUE FOR me | 4°° 


Made by World Famous Manufacturer 
of High Fidelity Components. 

Has high sensitivity of 5 microvolts tor 30 0B quieting 
on FM. Delivers 1V2V audio output with only 5 microvoit 
signal on AM, High stability circuits combined with im- 
proved Automatic Frequency Control Circuit ‘locks in’ 
the FM station you want, Distortion is tess than Ve of 
1% at 2 volt output. Centrois are: (1) Oual tone correct- 
ing volume level” combined with on-off switch, (2) Fiy- 
wheel tuning, (3) AM-FM switch. Has terminais for com- 
bination or separate FM-AM Antennas. Supplied with 
combination joop antenna. Cathode follower audio out- 
put permits long cables to standard high fidelity ampli- 
fiers with full range response. Tubes used are: 
6CB6 RF Amplifier GAUG 2nd Limiter 
12AT? Mixer 6AL5 FM Detector 

12AT7 Osc. & AFC 

12AU7 Audio & Cathode Foliower 

ist Limiter GXSGT Rectifier 
6AV6 AM Detector & Automatic Volume Control 

Overall Dimensions: 1344” W. 744” H. 10” D, 


Comes complete with ali tubes, loop antenna escutcheon, 
connect cable, instructions diagram and hardware. 
Quantity limited — Order now for only $74.50 


Terminal offers this 
wonderful UTAH 
Special High Fidelity 

12” Loudspeaker 


way $95 


Has Special CURVELINER 
Molded Cone with & ohm 
A Voice ceil impedance. 


6.8 Ainico V Magnet with extremely small voice coil gap 
gives high sensitivity and handies 12 watts of audio con- 
invously, Clear tone frequency. Response is exceedingly 
flat and smooth from 40 to 12,000 cps and is down only 
5 08 at 15,000 cps. Many customers, visiting our Audio 
Dept, thought they were listening to a $50 unit when 
they heard this amazing speaker, Buy now at $ 

Use them in pairs 2 tor only $17.95 

4 Special quantity prices available 
for HiFi and PA Dealers. Write for quotations. 
FILLED WITHIN 48 HOURS 


MAIL ORDERS 


g teers for the achieg! 


G verminat’s Brochure 
* turing fine Hi-Fi ome 
at Sweet and Low prices from 
Ask tor Bulletin RT-6 


RE 


Terminal Radio 


85 CORTLANDT 


STREET, NEW YORK 7. N.Y 


| 


rat- 
character- 
company 


listing maximum 
operating 
from the 


sheet 
typical 
available 


A data 
ings and 
istics is 


| on request 


SLIDING-COIL RECORDER 

Sound Apparatus Company, Ster- 
ling, N. J., has developed a new “Slid- 
ing-Coil Recorder” for electro-acousti- 
cal measurement applications 

The Model SL-2 records on a 2” wide 
chart and is a self-contained, compact 
portable instrument for both labora- 
tory and field use. The device is par- 


for measurements of 
reverberation, sound intensity, vibra- 
tion, sound decay, and any impulse o1 
phenomenon which converted 
into an electrical signal 

The recording scale function 
pends only on the taper of the 
pot and this, in turn, permits 
plicity of functions 
corded 

Descriptive 
data 


ticularly suited 


can be 


de- 
input 
a multi- 
to be 


scale re- 


and technical 


on request 


literature 
are available 
TRIPLETT V.O.M. 
Electrical Instrument 
Ohio, is now offering a new 
v.o.m., the Model 630-NA 
The unit incorporates six 
tures. It has meter 
70 


Triplett 
Bluffton 


new fea- 
protection against 
ranges, and frequency 
up to 20 kce., providing 
readings over the entire audio 


overload 
compensation 
accurate 
range 
Full details from the company. 


0 


Spot Radio News 
(Continued from page 18) 

this 
short 


cross 


beam post 
-range radio 
this country 
Conventional 
extend over the 


will supplement the 
airways which criss- 

Canada, and Mex- 
radio ranges do not 
ocean, it was noted 
And, in addition, jet planes flying at 
great speeds cannot take the time to 
follow short-range paths 

The station at Camden will supply 
information that will enable a pilot to 
get continuous indication of position at 
all times with respect to the ground 
station. For a jet plane traveling at 
600 miles per hour, it was pointed out, 
such transmission would provide guid- 
ance for a flight of five hours. 

The “Navarho” station will feed data 
to a pilot and tell him whether he is 
east, north, south, or west of the sta- 
tion and even how far he is from the 
transmitter. Knowing this and his des- 
tination, the pilot will be able to plot 
a direct course. In larger planes, com- 


ico 


Rely on POST for... 


hottest values and speediest deliveries. 
SEND FOR OUR NEW BULLETIN 


PIONEER MOBILE DYNAMOTORS | 


owe tied free 
5.5 To 6 VOLT DC INPUT. 
nT CONT Fureer 

400 VOC 300 MA is MA | with 

__ 5 voe 300 MA 175MA | less Fe 

~~ 49.5 TO 12 VOLT BC INPUT 
400 VOC 300 MA 175 MA with 17.9 
soovoc | soma | isma | les | 38:9 


MOBILE RELAY. 6 VOC. SPST, 30 AmP CICS PLUS Extra 
crcT EA 


OuTPUT 


G. E. RELAY CONTROL 


(ideal .er Model Controts 


eo ° 
sensitive relay alone + 
total tow 


price of 28 cen 10 tor $9.90 
STANDARD GRAND OIL CONDENSERS 


ese 


“ 600 voc “ $00 

10 600 VO i 400 
os 2000 

3000 


"WE STON 100-6 100 MICROAMP 


MISCELLANEOUS BARGAINS 


nf cera 


iatu er 
ma de Wests 


Min. order 2.50-—26% with order? 0.8. NH. Y¥ 


POST ELECTRONICS CO. 


98 Park Place New York 7, N. Y. 


Co., 


DON’T 
THROW 
OLD 
RADIOS 
AWAY! 


Here's the data you need 
to fix nem degen and r- a -h- at 


There's a ve sdio st 
profitab d Die TK UBL 
SHOUTER HANDBOOK 

Just > pu id 
fix Thi nu sine 
he wok tel 
end chowe Lao exactly how to fix it 


THE ONLY rg OF ITS KIND! 
Guts service time in helt! 


1 trouble 


r t RCA 
' s oat = mae | more 
on SPR« rir o yT 
hundreds of e of in 


dat service short 


se TRY IT 10 DAYS . 


aN-66, RINEHART & CO., 
Madison Ave., New York 16, %. ¥ 


ot our risk!*** 


Dept 
232 


tne 


Send G nines 4 * RADI 
for a free « 


CITY, ZONE STATE 
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puters will do most of this plotting 
automatically 
The master timing unit for the sta- 
tion will be one of the most accurate (ln ® 
timing devices in existence, with a re- 
quired time stability of one part in ROUnOnG > THE NEW 
one billion for twelve hours Accord- _—_—— 
ingly, a plane 1000 miles from the sta- 
tion will receive information accurate HIGH-QUALITY 
to within 10 miles in any direction 
If the station is a success, it will be- LOW-COST 
come the first in a world-wide chain of : shires 
nstallations providing navigation aid KAI RCH I LD widadD 
to planes anywhere on the surface of 
the globe , " 4 a5 WATT 
Currently, there are 60,000 flights a 
year over the ocean Within four 
years, this total will jump to an esti- 
mated 90,000, underlining the need for fr oO We | Fr 
accurate long-distance navigation aids, 
such as the Camden project . 
AMPLIFIER 
ARDC HAS ALSO DISCLOSED that a 
transistorized digital computer has 
been developed for supersonic aircraft 
known as “Tradic” (TRansistor-D/gi 
tal-Computer), the computer requires 
less than 100 watts to operate; this is 
one-twentieth of the power needed of undistorted power for the nest the 255 has a controlled frequency 


Here's a mighty twin to Fairchild’s well as lowest IM and harmonic dis 
big-power 260 Professional Amplifier tortion, resulting in exceptionally true 


The new 255 delivers a full 25 watts natural sound. Superbly engineered, 


comparable tube computers sound, best reproduction! response of +0 to db, from 20 
(A computer of this type might be This is the ideal power amplifier for to 20,000 cps 
likened to the mileage indicator of a the average home or apartment. The You can always restore “new ampli 
car; it’s a counting machine which 
clocks off one number after another 
Each digit shifts when the number to 
the right of it passes nine. Actually 
these computers can perform only 


Fairchild 255 gives you full power fier’ performance to the Fairchild 2 
from deepest bass to highe st treble even if tubes ag unequally | y Fair 
and an instrument especially designed child's simple, exclusive distortion- 


for minimum transient distortion as cancelling balance control 
additions or subtractions, but they are 

able to multiply or divide by successive COMPACT: Only 6” x 91s" bose ond 616” high 

additions or subtractions. There is an INPUT IMPEDANCE: 100K 

other type of computer, the analog POWER GAIN: 42db 


whic > @ snee ter renrese 
hich like a speedometer represents HIGH SENSITIVITY: Less thon one volt input required for full output 
speed in terms of the angle of the 


pointer on the dial. This computer 
gives results in terms of voltages, re- and it's only $8q,50 
sistance, or rotations.) 
oan 2888800008000 00000008080 08608808008800800 
This unusual device can do sixty- 
thousand additions or subtractions, or 


three thousand multiplications or divi "a . oil KA I IY ¢ » I I I lL, I) GO 


sions a second. A typical problem fed ; 
into the machine requires it to go 50 WATT 
through 250 different steps of com- 
putation. It can run through an entire - 
problem of that complexity and pro- PROFESSIONAL 
vide an answer in about 15-thou- 
sandths of a second. The computer 
can handle, simultaneously, as many AMPLIFIER 
as thirteen 16-digit numbers 

Mathematical instructions are put 
into the unit by means of a plug-in 
unit, resembling a small breadboard When you need full 50 watts of severe transients! And, thanks to 
Plug-in units are set up beforehand power, get the Fairchild 260' Fairchild's exclusive distortion-cancel- 
with interconnecting wires to repre- This high-power instrument offers ling balance control, you can always 
sent problems at hand. Numbers to be complete stability under all loading restore “new-amplifer” performance 
processed are put into the machine by 
means of toggle switches 

Answers to trigonometric problems only $1449.50 
appear on a scope, via a series of dots 
These dots of light move so rapidly 
that they appear to draw geometric 
diagrams on the scope screen 


pees A/RCHILD covremenr 


equivalent of tiny one-way switches 


conditions — won't ring with most 


AT THE NAVAL RESEARCH LABO. Sth AVENUE AND 154th STREET, WHITESTONE, NEW YORK 


RATORY in Washington, D. C., the 


highest gain antenna in the world to 
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MAKE | {new tv crants since Freeze UFT 


Continuing the listing of construction permits granted by FCC since 


lifting of freeze. Additional stations will be carried next month. 

STATE CITY CALL CHANNEL FREQUENCY POWER’ 
Alabama Mobile 5 76-82 100 
lowa Des Moines 8 180-186 


316 
Washington Yakime 23 §24-530 21.9 


} NEW CALL LETTER ASSIGNMENTS 
H STATE CITY CALL CHANNEL FREQUENCY 
i, Idaho Lewiston ’ 
/ Louisiana Shreveport e 
j 36 2- 


Missouri St. Louis 
Pennsylvania Sunbury WKOK.-TV 


/ 
ki IG & CALL LETTER CHANGES 
Ohio WIMA-TV 73 


Lime 


7 | D E L | T y Virginia Petersburg 
FE b C 0 RD 5 "ERP = (effective radiated power, kw 


day is in operation, It's a 50-foot para- is mounted on a standard hydraulical- 
3315, 45 or 78 rpm . 


bolic reflector built for operation at ly-driven twin five-inch gun mount 

wavelengths as short as 8 mm that positions the dish in both azimuth 

‘ Describing this huge dish at the re- and altitude. A steel operating link 

ae ——<= cent IRE meeting in New York, D. L. connects the rear of the gun mount 
Holzschuh, of Collins Radio, said that slide with the dish-support ring to 

the antenna is assisting astronomers vary the altitude between limits of 


in their study of radiations from the +95 degrees and 12 degrees. In all, 
’ a © sun, moon, and hot hydrogen regions the structure aggregates 75 tons. 
of the galaxy Fabrication of the dish structure 


OR FROM YOUR FAVORITE The reflecting surface of the dish is was carried on in a tent, out of doors, 


composed of thirty sections of cast at Cedar Rapids, Iowa. Welding was 
aluminum weighing a total of 30,000 of the inert-gas shield electric type 
TAPE RECORDINGS pounds, and is supported by a circu- with 2S aluminum wire % » inch in 
lar-welded 2S aluminum girder weigh- diameter fed continuously into the arc 
ing 16,000 pounds. The assembly is and functioning as the negative elec- 


pivoted in altitude on roller bearings trode. A total of 150 pounds of wire 
supported by a welded steel yoke; this was used with a total of 3000 cubic 


Formerly 


WPRG.-TV) 


WITH THE 


The Remington Rand “Univac” in operation. The Central Computer is visible in 

R E K= 0 = K U T the background while the Supervisory Control panel. which gives the operator a 
continuing picture of the operations of the computer, is in the foreground. The 

control printer, at the right behind the operator. is used for printing out spot re- 


, 
’ sults, or to permit the computer and the operator to communicate with each other. 
2 yy The mercury memory, in which all information being processed is stored for in- 
J V4 fj VW} th | stantaneous access, is inside the Central Computer cabinet. At the right are the 


“Uniservos.” high-speed. tape-handling mechanisms that feed information into the 
computer and take away the finished results. One reel of the “Univac”’ tape holds 
1,500,000 alphabetic or numeric characters. Auxiliary tape equipment is not shown. 
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Challenger professional type, portable 
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feet mixture of argon a 
rect current 
at from 250 to 450 a 

The dish was shippec 


dola cars to Washington 
was completed in six weeks and an- 


other five and a half 


spent in adjusting and checking 


The antenna has rece 


welding was performed 
amperes 


nd helium. Di- other licensed 


THE FIRST OFFI 


that would make 


i in four gon- 
Reassembly 


months were sion. Notices of 
leased for cities 
ntly been used cut, Wisconsin, 


channels, 
dispatching or doctor paging 


u.h.f. has been taken by 


such as taxi 


CIAL demixing move 
a city all-v.hf. or all- 
the Commis 
rule making were re- 
in Indiana, Connecti- 


and Illinois 


to locate heretofore-unknown radio Evansville, Ind., and Peoria, Ill., are 
stars at 10-cm and 3-cm wavelengths, two of the cities involved. The Evans- 
to plot the temperature of the moon ville situation is complex, because here 
across its surface at 85-mm wave- the Commission will have to decide the 
length, and to study radiation from fate of a single low-band station (chan- 
hot interstellar hydrogen gas at 21-cm nel 7) and three u.h.f. channels (50, 56, 
wavelength and 62). A similar situation obtains in 
Hartford, Conn., where one v.h.f. and 
FM's stock took quite a leap in the two u.h.f. channels must be re-aligned 
early Spring when the Commission And in Madison, Wis., channels 3, 21, 
authorized functional music and re- 27, and 33 have been thrown in the 
lated services on both a simplex (for ring for a decision 
one year only) and multiplex basis. Station allocations continued to 
FM broadcasters will receive a spe-_ trickle and, as this column was being 
cial subsidiary communications author- written, only those shown in the table 
ization if, in addition to providing a on page 110 have the green light 
newly established minimum of 36 hours 
weekly of program service, they wish THE FATHER OF RADIO IN THE 


to simplex or multiplex functional mu- NAVY, Rear Admiral Stanford C 
sic, news, time, weather, or related Hooper, is dead. Since the early days 
subsidiary program material to certain of World War I, the Admiral had been 
customers equipped with special re- actually the Navy's top engineering 
ceivers specialist on radio communications 
The FCC ruled that the supplement- And, in addition, he had served as chief 
ary program material would have to engineer of the Federal Radio Com 
have a content of either an entertain- mission. His dynamic contributions to 
ment or informational nature, but the military and commercial world 
could not compete with services now played a significant role in communi 
available through common carrier or cations progress. L. W. 
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TV ¢ ve } 
A COMPLETELY OPERATING PHILIPS 
PROTELGRAM TV SYSTEM 
BRAND NEW— 


shipped in original factory sealed container 
YOU GET A COMPLETE PACKAGE INCLUDING 


« * completely wired and ready tor 
cluding 3 tubes pilus on 
tion unit imetuding pret 


dynamic 


6 speaker 
ana full 


baltic 


oupply 
reflecting 


"EDUCATIONAL 
EN TERYAlnin 
@rerms: Foe wy rem —- with erde 
25% Balance C.0 6 10 day money back guarantee 
THE GOLDSTAR COMPANY 
@ 58 Walter St... N. ¥. 13, N.Y. Phone: WA, 5.018 
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New Supreme 1955 Radio Manual 


+. Often - Newdad 
Now you can benefit and save money with Supreme 
1955 amazing scoop of 1955, This one giant volume h ull SUPREME TELEVISION SERIES 
the service data you need on all recent radio sets \ Here is your complete source of TV w 
’ me uals ‘ ] : 
RADIO full year of models of all popular makes, home and data. The manuals at only $3, $2, and 
m each are amazing bargains and defy comyp« 
DI AGRAMS auto sets, portable radios, combinations, changers, all tion ach manual covers a whole yea: 
: Ira hurerctioe included, The full price for this mammoth 1955 models, using original factory material. 11 
. . clude giant doubl pread cireuita and bi 
jo manual is onliv #2 nothing else to buy for a whole print . nment procedure voltage cha 
year Other Supreme radio service volumes for pre te : patter sve form factory revi ; 
A und helpful service hin Rele« olume 
ms vious years (mostly at $2) are deseribed below, list below and send no-ricl - =a — - 
Separate nanunals are ated ¢ ght 
parate TV manuals are li l at righ 1955 TV Ma 
_j SUPREME RADIO MANUALS FOR PREVIOUS YEARS aoe TY _ : 
NEW MANUAL Use Supreme manuals to repair all radios faster, | Comple $3 
Be prepared to repair ‘ ier: envy time and make more mone’ Here i j 1954 TV Manuel. $3 
" . ‘ Most Often Newton 
qui kly ms ms | a your lowest-priced service data. Cover 71 “rs - 1953 TV Manual, $3 
‘ Dag ~Aaon ot 998.2 nm . . 1952 TV Manual, $3 
t ‘ 0 3 o 1955 models 5 vo 1¢8 oe y 
ume y' have é ane, from 1926-38 to 1955 1 lels, in 15 lun | i} | 1955 106 TY Mes o 
ex , arge = ~~ } 168,000 shrewd servicemen, Most volumes on! s ’ ——-™ 1950 TV M $3 
‘ alignment data, replace . / 
ment parts list tage each, see coupon, Average volume 190 large pages | Television 1949 TV Manual, $3 
ses, and information on S44 x 11 inches. Quality printing, easy to use, man - | a8 TV M 1, $3 
es location trim- : ; , i 1 
wmne ~ dial ; tringins ~ ual-style binding Amazing values. Be wise, use Bervicing bnforonet |} 1047 FM & TV, $2 
ilmost every 1955 radio. In these manuals to get all needed | UNF Manual, $1.50 
che suto radi portable " eerccesensves ® 
diagrams, parts alignment 4 
‘ ingé i d all = . 
ete Kens eeu & Sacte ond mervies hint. Of the NO- RISK TRIAL ORDER COUPON 
a ty  S smallest cost. Send no-risk 
manens stzte, sturdy coupon. SUPREME PUBLICATIONS, 1760 Balsam Rd. Wigplend Pest, a. 
Radio Diagram Manuals Rush today Radio manuals checked , 
TELEVISION SERVICING COURSE i F"tsss ~ yt +e Ua einaiic Geli. Getederiien onimenteed, | 
et this ne course helt u »" servicing . 
A. + nee a ae = ae ) 1964 Radio Manual, $2.50 New 1986 Television Manual, $3 1964 Tv, 63. ¢ 
Amazing bargain complete, only $3, full price for © 1953 Diagrams | 
all le ! Giant tt ize, mammoth in scope ©) 1962 Radio / OMLY 1963 TV Mur 63 UHF Unite, $1.50 
top mt like a $200.00 correspondence course C) 1961 Diagrams > $2 50 | 1962 Television Man $3. 1961 TV, $3 
Le on picture faults, circuits, adjustments © 1960 Manuat | , | © 1950 Television Man $3 1949 TV, $3 
—— - - ~ ae a $3 C) 1949 Radio Caen | 1948 Tv. $2 1047 TV & FM, only $2 
enna problems rouble ting es . . complete 5 
equipment, picture analysis. Special, only he 2 PRICED | Television Servicing Course s 
2 AT ONLY ' ? ‘ ad 
(1) io46 & | é enclosing oe 
) es e 4 — a” S$ | ond COD. 1 er “6 te 
; 4 
eae -ations tor : 
Su IVCINE UDIICATIONsS ee 
DC 1939 © EACH ) 
Sold by All Leading Parts Jobbers © 1926-1998 Manual, $2.50 | 
Radio and TV Master index, Me AGGTOGEE cc ccc eee eer eee eee eeeeeees 
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‘SURPLUS BARGAINS; 


i MOBILE DYNAMOTORS ! 


I Made by PIONEER GEN-E-MOTOR § 


8 comecet, efficient dynamotors designed for commer. 
cial services Filter boxes at to bottom of 
dynameotors contain A end B fillers, oll condensers and 
ny Alters Dynemeotors have internal cooling fans 

Idea! for taxi, sirereft, marine and amateur services 

Fully guaren 


5.5 TO 6 VOLT DC INPUT 
ICAs* cose | PUTER | PRICE 


2hma | 175 me with | 919-05 
-~ | ms with 2% 
| 300 me 200 me 19% 


11.6 TO 12 VOLT DC INPUT 


MOBILE RELAY 


i. YDC Coll SPST, 30 amp contact for Dynamotor §j 
@ focctves Pius extra contacts for creoetne 


receiver, SPST aormatty a closed ade "B9¢ a 
Struthers Dunn Specially priced m e ea. 
1 WESTON MODEL 506 


2” Round, Bakelite Case. Panet Meter. 100-0- 100 # 
§ Microamperes 


EGLOBAR HON-MDUSTIVE RESISTORS g 
8 ohm 100 Watt . 6 tor $1.46 
38 ohm 25 Watt eee os i 
t 350 chm 100 Watt 


OIL CONDENSER SPECIALS 
Brand New, Ceramic ins. 

FO sooo Vin s 
1608 VDC 
1000 Vin 
moo Vin 
ooo Vin 
1400 VDO . 


1" MINIATURE METER 


Mounts in @ 1° hole like « light. Basie move 
ment O10 mila tan be shunted to any tito 
| renge, Manufactured by International Inet 
$3.96 | 
3.06 


SPECIAL O-10 mite 


PANEL METERS 


Gov't Surplus, G.E., Westinghouse, 
Western Electric, Simpson, Etc. 


wewsel 
s3ssss 


WESTINGHOUSE METER SPECIAL 


0-600 MA DO... 
‘(@ FOR $8.05) 


OlL CONDENSERS 
. ye 2 See: ‘eesvee 
+ MFO—7TS00V 
sas @ Sro-ssovac 


G. E. RELAY CONTROL 


(ideat tor Medel Controts, Ete.) 
Contains « sigma midget 6,000 ohm, relay ay, (wine § 
lees then 2 MA), high impedance « 
siripr eon pitet and” mony wastes Darts. 


sensitive reley 
10 tor ~ $9.90! ! 


ice of. 1.28 wm 


tow price of 
WIRE WOUND fESISTOR KIT. O65 populs 
B wins 5. 10, 20, 50, 100 weit 7A . $1 =~: 
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’ READ 'N’ SAVE BARGAINS 


500 mmf ceramic comtensers 10 for 
16VY AC relay SPST 15 Amp contects 
Ol meet 1000 VIM Micee 
0004 3900 VIO Micees 
| o4 600 VY Mice 
@ $00,000 ohm 100 Went . 


tn oa snas-ants om warnae tos wen | 


Min. Order 63.00..25% with Order—F.0.8. New York, 


'PEAK ELECTRONICS CO. 


| 66 West Broadway, New York 7, N. Y. | 
Phone WOrth 2-5439 | 
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The NARTB Curve 


(Continued from page 41) 


sponse will be obtained from the play- 
back head and its amplifier. However, 
the NARTB standard calls for this 
compensation to be as shown in Fig. 6. 


_Suppose we work backward and see 


what this means in terms of the signal 
on the tape. The 6 db curve would 
result in flat response. Application of 
the NARTB standard gives the curve 
in Fig. 7. 

It will be seen that this curve 
agrees with the general approach dis- 
cussed in the first part of this article. 
Thus, we have a standard based on the 
signal level recorded on a tape and 


| expressed in terms of a calibrated 


playback system. The standard is 
based on the characteristics of tapes 
in general; and on the characteristics 


| of program material. Also, the stand- 


ard is expressed in terms of a 15 inch- 
per-second tape speed. However, there 
is nothing in the basic philosophy of 
the standard that is a function of the 
speed unless it is the overload charac- 
teristic of the tape. (Note that the 
calibrated head gap loss correction is 
a function of tape speed, but is out- 
side the basic standard.) The standard 
also allows complete freedom to the 
recordist in choosing the type of bias, 
or amount of a.c. bias, or any other 
characteristic at the recording end of 
the system, as long as he is satisfied 
with the results he obtains in playing 
it back through the standard playback 
system. 

There has been very little material 
published on the overload character- 
istics of tapes. It would be most use- 
ful to have definite data on this point, 
including the effect of different tape 
speeds, before future standards are 
set. It is quite possible that still more 
pre-emphasis could be safely used. The 
graphs in Figs. 1, 2, and 4 were pur- 
posely presented without db _ scales 
because exact data was lacking. 

It should probably be added in clos- 
ing that the standard established was 
the result of compromise between sev- 
eral companies engaged in producing 
professional recording equipment, and 
is more or less an average of the vari- 
ous values used by them before the 
standard was established. In the au- 
thor’s opinion it was a sound choice 
for professional recording. There may 
have been members who disagreed in 
principle, but who agreed in fact in 
order to attain a standard. It was 
most gratifying to the committee 
members to find their standards so 
quickly adopted by the industry. 

It is to be hoped that the adoption 
of uniform standards for home-type 
recorders will be handled as expedi- 
tiously as the professional standards 
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The NAUTILUS 


WITH NEW “TEAR DROP” 
MOUNTING BASE 


The Radelco Nautilus provides the 
first basic change in antenna de- 
sign in @ decade .. . and its 
beavty will endure as long as 
automobiles retain their present 
streamlined design of flowing 
movement. 


Available in two models for 
either front or rear mounting. 
Model NT-3 is for front installa- 
tion with a 4 ft. lead-in cable. 
Model NT3-15 is for rear installa- 
tion with a 15 ft. lead-in cable 
ond 75 MMF Ceramic Condenser. 
lead 
Medel Sec. ith. list 
NT-3 3 4%. $6.15 
NT3-15 15 ft. 8.65 
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R.F. Power Amplifier New! 


(Continued from page 54) 
Centralab Pocket-Edition 
can be facilitated by stucying Fig. 6 Contro! Guide No S| 


which gives typical patterns obtained 
by this method and the corrections eee ee eee POPP OOeeeves,, 
necessary. Each time the coupling o1 ee?” *®e0, 
load tap is adjusted, it is necessary to .** %e 
peak up Ce and Cy» slightly for best na 
response on the scope Here's the quickest way yet 

When the desired response is ob- 
tained substitute the antenna for the to find the right 
300-ohm load resistor. Remove the 
sweep generator and restore the am- control replacement! 
plifier for use with the exciter and per- + 
form any retuning necessary. Slight 
retouching of Cy and Cy is all that 
should be necessary if the antenna is 
resonant to the center of the band 

The second method of tuning the 
output of the amplifier is shown in Fig. 
2. This method is similar to the sweep 
generator method except that the sig- 
na) generator or v.f.o. is manually 
swept over the band and the results 
noted on the meter. The meter read- 
ings versus frequency is plotted men- 
tally or on graph paper if desired. In ~ ; 4 Manutacturers’ 
this way the effect of a tap change, “ti part numbers 
etc. can be observed. This point-by- ; here Centralab 
point method, while slower, is just as . sy A 
good as the sweep generator method 
Make the adjustments with a 300-ohm 
load resistor as before. When a flat 
response is obtained substitute the an- 
tenna and touch up the tuning of C, 
and Cy as may be required. The meter 
and detector can be removed. The tun- 
ing procedure is now complete and the 
amplifier ready for use. --O - 


PLASTIC DOWNLEAD 
FASTENERS 
By HYMAN HERMAN 
N TV INSTALLATIONS where the lead- 


in line is to run down along asbestos 
or wood shingling, | use small strips of 
plastic, about two inches long, to fasten 
the wire to the side of the building. 
These plastic strips are made from ordi- 
nary twinlead with the copper condue- 
tors removed. The strip is placed across manufacturers’ part numbers — for 
the twin-lead, holding it against the | TV, radio, audio, auto radio, 
side of the building, and either copper RH 3 
or aluminum nails are used to tack the Handy size, 3%" x 84%". 
strip down. These nails prevent streaks. 
By using small hard steel cut nails, these 
plastic strips may be used on brick or 
concrete, ~ 


Lists Centralab replacements by 


Always up to date — completely revised and 
printed quarterly 


Get a copy of Centralab Pocket-Edition Control 
Guide No. 1 for yourself and each of your men. Ask 


Plastic strips made from twinlead hold your Centralab distributor — or order direct by 
TV downlead against asbestos shingling. coupon below. 


2 
> 


e008 8 
A Division of Globe-Union Inc. 
9IOF E. Keefe Ave., Milwavkee 1, Wisconsin 


Enclosed is $1.00 for the next five editions 
of the pocket control guide 

Enclosed is 20 cents for the current edition 
only. (Paste coins securely to cardboard.) 
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Sky-Ray ANTENNAS 


offer you more prof- 
its! How? By giving quality equal to or 
better than other TV antennas p/us 
amazingly low prices that provide bigger 
mark-up or faster turnover. This combi- 
nation of quality and price is achieved 
by excellent engineering coupled with 
cost-conscious construction. Standard 
weight materials are used throughout 
and none are wasted, Clean, functional 
design contributes a pleasing appearance 
but eliminates expensive “gingerbread”. 
The results are all-aluminum antennas 
.»» lightweight and rugged... that sell 
fast. And all Sky-Ray Antennas are pre- 
assembled 


Model ACV-2 “SUPER-RAY”, 
All-Channel VHF Antenna 
Sky-Ray's new twin-bay model 
featuring improved front-to- 
back ratio and higher gain 
Has Snap In 
reinforced at the | 
Matches 400-ohm 
Suggested 
$24.50 


construction 

bolt con- 
nection 
transmission line 


list price 


Model UCP All-Channel UHF 

Array. Highest gain and front. 

to-back ratio on UHI 

assembled; only 4 wing nuts to aghten 
$10.85 


Completely pre- 
Sugec sted list price 


SNAP-IN CON- 
STRUCTION, One 

push and elements 
are locked securely in 
position No bolts to 
tighten. This feature 
on all Sky-Ray VHI 


est, fastest installation possible 


Antennas gives the easi- 


Sky-Ray offers complete lines of proven, top- 
quality, low-priced antennas for all TV bands 
for VHF Snap-In Yagis, Conicals, and In- 
Lines; for UHI 
Double Corner Reflector types. Get these big- 
profit antennas now, Ask your jobber for speci- 


Bow Ties, and Single and 


fications and price lists or write direct to 


SKY-RAY MANUFACTURING CO. 


MCcLEANSBORO, 
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WALSCO SALES FILM 

A new motion picture produced for 
Walsco Electronics Corporation, 3225 
Exposition Place, Los Angeles 18, Cali- 
fornia, is now being released for show- 
ing to a nation-wide audience of the 
jobber and dealer salesmen who han- 
dle the company’s line of TV antennas 

Photographed in color, this fifteen 
minute film, entitled “Something to 
Talk About”, is specifically designed to 
supply complete selling information on 
the firm’s antenna production and test- 
ing techniques. 

Present plans 
the movie at special sales meetings 
held at a local level. For information 
on the availability of the film for local 
showings, write the company direct. 


include showings of 


E-V PROMOTION MATERIAL 

Dramatic and colorful metal mer- 
chandisers designed to stock, display, 
and sell phonograph cartridges in the 
| company’s new sealed-in-plastic “Blis- 
ter-Paks” have been introduced by 
Electro-Voice, Inc, of Buchanan, Mich- 
igan 

The new compact, three-color, two- 
drawer SA-3 merchandiser for the 
service dealer can be placed on a coun- 
ter or shelf, or hung anywhere for 
attention-getting display 

For quick and easy product identifi- 
cation, the front of each drawer repre- 
sents the “Blister-Pak” package. The 
new package permits easier servicing 
because of the full model identifica- 


Orn are ~ 


tion, interchangeability chart, and in- 
structions printed on each package. 


MANUAL DISPLAY RACK 

Supreme Publications, 1760 Balsam 
Road, Highland Park, Illinois, is cur- 
rently distributing a newly-designed 
display stand to all of its active job- 
bers 

The new stand will aid in calling at- 
| tention to the firm's line of radio and 


television manuals in addition to hold- 
ing a basic stock. The company is 
planning other steps to aid jobbers in 
increasing the demand for its publica- 
tions. 


CHANNEL MASTER ITEMS 

Channel Master Corp., Ellenville, 
New York, has launched a packaging 
and promotion program based on the 
theme that “1955 is Channel Master's 
Banner Year”. 

To spark the promotion and drama- 
tize the “Banner Year” theme, special- 
ly-designed satin banners are being 
made available for display by dealers 
The banners feature gold lettering on 
deep blue satin with gold tassels, hang- 
ing cord, and cross-bar. They are suit- 
able for wall or window display 

The package program applies to the 


CHANNEL MASTER 
TV ANTENNAS 


Accessories 


company’s entire line of TV accesso- 
ries. The purpose is to provide all ac- 
cessories with uniform and distinctive 
cartons, in step with the latest trends 
in modern packaging 

Almost identical layout designs are 
employed on all cartons, uniformly 
printed with maroon lettering over a 
blue grid. Though of different shapes 
and sizes, they identifiable 
as the company’s containers 


are easily 


WINDOW DISPLAY CONTEST 

Retail dealers and distributor sales- 
men of RCA Victor portable radios 
will be eligible to share $10,000 in 
prizes which will be awarded in a na- 
tion-wide window display contest 

Dealers in the company’s 
eight regions will be eligible for prizes 
totaling $1000 while distributor sales- 
men servicing them can win up to $250 
in each region. The awards will be 
made for the best windows built 
around the theme, ‘““Take A Song Along 

with an RCA Victor Portable’. The 
contest will be in two categories with 
identical awards for Most Original 
Window Display” and “Best Window 
Using RCA Victor Display Material” 

The contest is on now and closes 
July 9th. To be eligible, a display must 
remain in a dealer's window for a min- 
imum period of two weeks. For full 
information on this contest, contact 
local RCA distributors. 


each of 


CBS-COLUMBIA PROMOTION 
CBS-Columbia has planned an elab- 
orate and extensive promotion pro- 
gram to merchandise its new “Ad- 

vanced 1600” television receiver. 
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An all-out advertising-merchandis- 
ing program has been set up and will 
include TV programming support, 
point-of-purchase material advertising 
support, ete. The point-of-purchase 
material includes brightly colored store 
window streamers, set-top signs, “blue 
tag” cards, postcard mats for local 
mailings, reprints of trade and con- 
sumer ads, complete salesman’s in- 
struction sheets, reply cards, etc 

The whole program is tied in with 
Arthur Godfrey's programs as well as 
three other company-sponsored pro- 
grams. This “Blue Tag Special” pro- 
motion is currently being introduced 
throughout the country via closed-cir- 
cuit telecasts to dealers yw 


RETMA'S HAM COURSE 


N ORDER to stimulate still further in- 
terest in amateur radio, RETMA has 
prepared and is distributing a complete 
nateur radio course that has been cus- 
tom-designed for the beginner. It is 
based on material prepared by educa- 
tors, experienced hams, and engineers. 
The course consists of code records, 
theory and license manuals which will 
be made available from RETMA head- 
quarters, 777 14th Street, N. W., Wash- 
ington 5, D. C., for $10.00 complete. 
A copy of the booklet “Gateway to a 
Career,” describing the ham hobby, 


available free. — 


CERTIFICATES OF MERIT 
VER 1200 licensed radio amateurs 


have been awarded certificates of 
merit for emergency service during the 
1954 hurricanes by the judges of the 
annual Edison Radio Amateur Award, 

The judges cited amateur operators in 
28 of the 48 states, mostly in the eastern 
coastal regions, but also a few in Nevada, 
Michigan, California, Wisconsin, and 
Washington as well as the District of 
Columbia. Operators in Alaska and 
Puerto Rico were also cited as were many 
in Canada, especially the Province of 
Ontario. The certificates have been 
mailed out by General Electric Com- 
pany’s tube department, sponsors of the 
Edison Radio Amateur Award. 

In granting the hurricane citations, the 
judges commended the amateurs for one 
of their most outstanding public serv- 
ices of continuing communications in 
areas where the “Three Sisters” caused 
untold destruction. They also pointed 
out that an unparalleled number of ama- 
teur radio operators joined in setting up 
emergency radio networks which were 
used for fire, police, and civil defense 
protection during hurricanes “Carol,” 
“Edna,” and “Hazel.” The judges based 
their action on field reports compiled by 
the American Radio Relay League. 

Commendation also was extended to 
“Many radio amateurs who spent long 
hours standing by to help if needed— 
but whose hurricane vigils unfortunately 
are unrecorded,” 

These special certificates of merit 
were in addition to the regular annual 
awards which are made to amateurs who 
have rendered exceptional public service 
to their communities and the nation as a 
whole through the medium of amateur 
radio commanications. -W- 
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SAVE!...BARGAINS GALORE!...SAVE! 


COMMAND — TRANSMITTERS — RECEIVERS 
FAMOUS "Q” 5’rs | SAM'S COMB. SPECIAL! 


190-550 KC W/TUBES 40 Meter Group 
41-BC-456 Xmtr.——5.5-7 Me. Xint 


with Tubes 

1-BC-456 Medutater, Xint. Cond. with 
Tubes $3.05 
1-8C-455-——-6-8 Mec. Reevr., Xint. Cond 


with Tubes $4.95 
BC-455 Receiver 6-9 MC.-with tubes 
for 40 Meters. Brand New ‘os | Special—Complete Group $11.95 


Excellent 


Used. As is less tubes F 7 r 
BC-454 Receiver 3-6 MC— wit : 5 & 80 Meter Group 
for 7 & 80 Meter Brand New ' 4-BC-457 Xmtr.. 4-5.3 Me. Xint. Cond 
Excellent . with Tubes 
Used As is less tube 
R-25/ARCS Marine Band Receiver 1. s te a-po-408 Medulater, Xint. Con 
Brand New with tubes ’ 
$14 es 1-8C-454-——3-6 Mec. Reevr., Xin 


V Dynamotor above receiv with Tubes 
weed ZLNT Special—Complete Group 


Xmtr 3-4 MC. A 
Combination of Above 2 Groups tess 1 
Xmtr 4-5.3 MC. Xint Modulator—Special $25.95 


Sold as is, less tubes : 
BC-458 Xmtr 5.3-7 MC. Xin 110 V. POWER SUPPLY ARC 5 OR 


tubes | ‘ 274N COMMAND RECEIVERS 
Sold as is, less tubes 


BC-459 Xmtr 7-89.14 MC. Xint w Just plug it inte the rear of 


tubes . r your i-N RECEIVER 
Sold as is, leas tube . any model. Complete kit and 
BC-.456 Meduelateor. Xini w ) black metal case, with ALI 
mo- 7, Medulater Push-Pull t¢ - martes and diagram simple 
il urrier. Xint h tu ‘ . to build in a jiffy 
4 A fr bn Contre! Bex. \\in rite plu ih 
Tranemitter Contre! Box nt o No ing changes 
iver Rack, Xin bh - De 


Transmitter Rack cially for the 274-N receiver 


Fil. KFMR ter shove equip. 110 Iri., . . Only $8.95. 
24 V CT @ 1 Amp, New. . 2. Assem. 7 seeves $12.06 


gned espe 


Meters—Weston @ Sangamo | § & {2 Volt Dynamotor Specials 


All New. All O.C. 2” Square 


$3.29 each F-r>.5 PE-101C 


DYNAMOTOR 
or c—" Faye gpe 


in Dyna- 
motor the hame have 

3 for $9.00 heen talking about! 

, adapted to supply on } Vv. input 

oe vour METERS—2" $9. DC. @ 200 Ma. and also 2 V 
—_ each l Ma. Hrand New $6.66 
Eicor Dynamotor——11.6 V. OC. input 
3 tor $9.00 Output 425 Vv. OC. w Ma. Brand 

BC-375 Mod. XFMR. Matches pair of win i m ; 
6146's, 615, 607, 1625. New . $2.95 pectoral ide + te 4 


ut 440 ¥V Ie “a 


BD-77 Dynamoter 

Ol CONDENSERS os eth 004 y IM “i 

prague 

. BD-69 Dynamotor Made 
V. input @ A. Output 
80 Ma. Brand New 
PE-73 Dynametor 
put 1000 ¥Y IX 


Used 


mo GP. 7 TRANSMITTER 


100-watt master oscitiator type. Can be weed on any 
ll Tube Superhet frequency trom 350 te 9050 KC by weing the proper 
Easily convert to 2 plug-in tuning wnt, Tyee 603 PA and built-in 400 
meters cycle power supply using a pair of 1616 reetifiers 
Like New $7.95 Three 2-ineh panel meters: 6-0 MA OC. 6.6 AF 
rs . B 1.50 Amps. 0-15 AC Volts A geld mine of excetiont 
ontrol Box s usable components for building and serving any high 
wattage rie Comes complete with one tuning unit 


PLATE TRANSFORMER fore cnsinien $13.95 


prices rane ) VAS 
$0 Cycle, Bee a2. cia ARB NAVY RECEIVER 
fi ‘ we w Rand iw " 
BRAND NEW $14.95 H ’ Me Con lete 
Shipping Wt 15 Ibe ~ 7 , , 6 


AMATRAN-VARIAC hh ag BE Benne $14.95 
100 AMP Broadcast Bend and Rare MN-26C caageanente 


ie fe ees 


110 VAC-60 ty. 

Input f . eiet 

to 0 N Receiver Brand New 914-98 
. - Rotable Lan Ne 

load 00 Amp Asimuth Control 

New 206 


All prices subject to chenge without notice 
Cash with order. include 4% Soles Tax with California orders——All orders F.0.8. Los Angeles. 


SAM'S SURPLUS, 1306 BOND ST., LOS ANGELES 15, CAL. 
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Lhe collide 


CO lasstc 2500R 


LABORATORY STANDARD 
REMOTE CONTROLLED 


AMPLIFIER 


Here is the product of perfec- 
tionists, for the perfectionist in 
hi-fi. Designed as a laboratory 
standard by one of America’s 
foremost amplifier specialists 
since 1937. Remote control unit 
less than four inches high and 


‘deep, only nine inches wide, can 


be placed up to 100 feet from 
equipment center. Response in- 
herently excellent to 100,000 ey- 
cles... distortion less than Yjoo% 
up to 10 watts... less than 440% 
at 20 watts... full 25 watt out- 
put,..“Audi-Balance” distortion 
contvol gives you lifetime free- 
dom from distortion, and only 
Newcomb has it...6-position 
bass crossover and treble rolloff 
controls give 36 recording curves, 
Write for complete details. 


NEVWCOMmMB 


=} 


City 


as | 


SINCE 1937...THE FINEST 


NEW! ui-F1 Guidebook 


“Hi-Fi Is For Everybody” 
how to select and install 
your system. Thoroughly 
ilustrated, Not a catalog 


explains 


nm 


NEWCOMB, Dept. F-6 
6624 Lexington Ave., Hollywood 38, Calif. 


Here's 25¢ for new book, 


Classic Series 2500 Amplifiers 


Name 


Address 


State 


— 


“Hi-Fi is For Everybody’’ 


|} Please send free information on the Newcomb 


_— 


“TV REPAIR QUESTIONS AND AN.- 
SWERS—FRONT ENDS” by Sidney 
Platt. Published by John F. Rider Pub- 
lisher, Inc New York 120 pages 
Price $2.10, paper bound 

Although this is a ser 
“with a difference”, the 
sented is every bit as usable as 
provided in the average text 

Presented in question-and-answer 
form is much valuable information for 
the practicing TV technician and the 
student of television work. Techniques 
and procedures are given precedence 
over theory in the belief that hard- 
hitting facts are what most service 
technicians seeking 

This particular 
servicing 
mission lines 


manual 
material pre- 
that 


vice 


are 
volume the 
antennas, trans- 
and front ends. In order 
to locate the answers to specific prob 
lems which the book is divided 
into chapters which are based on the 
signal flow path in the 
stallation 

Although specific servicing problems 
are taken up in the text, the informa- 
tion supplied in the “answer” portions 
can be guide to trouble- 
shooting and repairing the receivers of 
many manufacturers 

The section on front 
into three 
chanical, 
techniques 
lines, and 


covers 
aspects of 


arise, 


receiver in- 


used as a 


ends is divided 
chapters dealing with me- 
electrical, and alignment 

Antennas, transmission 
boosters and u.h.f. convert- 
ers each rate a separate chapter 

The technique of providing a 
cussion” in addition to the “answer” 
for each of the problems definitely 
adds to the value of this manual as it 
applies the “why’'s”’ for interest- 
ed in delving a little into the 
problem 


“dis- 


those 
deeper 


. ~ . 


“SERVOMECHANISMS AND REGU.- 
LATING SYSTEM DESIGN" by Harold 
Chestnut & Robert W. Mayer. Pub- 
lished by John Wiley & Sons, Inc., New 
York. 375 pages. Price $8.50 

In this, Volume 2, the authors have 
presented the practical application be- 
hind the “theory” presented in their 
first volume 

Unlike the first volume, which was 
designed especially for the student and 
the engineer encountering servomech- 
anisms for the first time, this book is 
for the practicing designer and the ad- 
vanced student. Because of 
this shift in audience, the subject mat- 
ter has been treated differently and in 
a more rigorous fashion. The first 
chapter on measurements is both in- 
troductory and in the nature of a re- 
view of the material of Volume 1. The 
other chapters deal with such subjects 
as the influence of input characteris- 
tics on control system design; the se- 


graduate 


lection of controlled system 
ment with proper rating; networks for 
obtaining desired attenuation-frequen- 
cy characteristics; all-a.c. servomech- 
anism operation; amplifier design 
linearization of lements 
for small 
partures; and the 
linear elements to control sy 

Unless the 
ing knowledge 
a confident ability with 
ematical, it is ended 
first volume of this 
first and mastered tl 


power ele- 


non-line: é 
departures and large de- 
application of non 
stems 

work 
vechanisms and 
math 
that the 
obtained 


student has a fai 
of servon 
things 
recomm 
eries be 

| 
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“RADAR POCKET BOOK" by R.S.H. 
3oulding. Published by D. Van Nos- 
trand Co., Inc., New York. 173 pages 
Price $3.50 

This compact, concise handbook pro- 
vides information the 
trical principles and formul: 
ble to radar. Although the 
considerably compressed 
has managed to provide an 
amount of pertinent 
tively few pages 

All essential details 
ered including the 
opments such as the 
rectifiers and transistors 
material is profusely ill 
means of typical circuit diagrams of 
the different units comprising modern 
radar equipment 

AS a 
reference for 
maintenance, 
to beat. An 
pre-requisite 


basic elec- 
is applica- 
material is 
the 


on 


author 
amazing 
data in a rela- 
have been cov- 
modern devel- 
crystal 
The text 
strated by 


most 


use of 


ready- 
handling of 
hard 
background is 


textbook or a 
on-the 
this 
electrical 


concise 
spot 


book would be 


. + 


“BASIC VACUUM TUBES AND THEIR 
USES" by John F. Rider & Henry Ja- 
cobowitz. Published by John F. Rider 
Publisher, Inc., New York. 203 pages 
Price $4.50, cloth bound, and $3.00 
paper bound 

Why nobody ever thoug! 
a really elementary handbook on vac- 
uum tubes before is hard to under- 
stand for certainly such a text 
overdue. There are literally thousands 
of laymen and beginning 
men” who are interested in the 
but not qualified to handle the 
at an engineering level. This 
for them 

In keeping with 


it of writing 


was 


electronics 
subject 
subject 
book is 


the level of the 
presentation, the style is in- 
formal and easy-to-grasp. Complicated 
mathematics have been dispensed with 
in favor of “word formulas” 

The book itself is divided into five 
chapters which include a general in 
troduction to the and the his- 
torical background and elec 
tron emission, diodes and 
multi-electrode tubes Photographs 
line drawings, and clever cartoon-type 
explanatory material all contribute 

If you have a tyro “« ynic tech- 
nician” in your home, know an intelli 
gent layman who wants authentic but 
readable information on a_ subject 
which influences his life, or have been 
looking for a thoroughly enjoyable ex- 
planation of vacuum tube operation 
for yourself, this is book! w 
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subject 
electrons 


triodes 


lectr« 


yout 


Night Club Zoning 
OK’ d by Civic Body 


Perec | hemes mgt io mbes mw 


Bus Terminal Wj 
To Ne ill Move 


They’re all 
Hot Prospects for 
RCA Sound Systems! 


With the exception of residences, there are 
few building projects these days where sound 
amplification hasn't an important place. It's 
profitable business, too, if you recommend and 
install equipment that’s right the first time! 


Rely on your RCA Distributor 


Whatever the size or purpose of the installation, 
your RCA Distributor has the experience, the 
inventory to help you expedite the kind of job 
that will lead to others . . . see him first. 


CUSTOM-BUILT EQUIPMENT 


© Consoles « 


INTERCOMS 


© All Master Systems © Combination Systems 
© Master Remote Systems 


Desks 
Cabinets 


SPEAKERS MICROPHONES 


© Cone Type 
« Wall Type 
© High Fidelity 
* Console 
Cabmets 


« All types 

* Stands, plugs, 
cables and 
connectors 


SOUND PRODUCTS 


RADIO CORPORATION 
of AMERICA 


ENGINEERING PROOUCTS DIVISION - CAMDEN, HJ. 
in Conede: RCA VICTOR Compeny Limited, Montreei 
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LEARN RADIO AT HOME WITH THE PROGRESSIVE RADIO “'EDU-KIT’ 


MAIL TODAY. 


| 0) Send 


' [) 210-250 V. Foreign Line Voltage Adapter for 


8 497 UNION AvE 


BUILD 15 RADIO 


CIRCUITS AT HOME ONLY 


With the New Improved 1955 
Progressive Radio “EDU-KIT” 


Now Includes 
Receiver, 
Transmitter, 
Code Oscillator, 
Signal Tracer Circuits 


@ ATTRACTIVELY GIFT PACKED 
@ FREE SOLDEKING IRON 
© NO ADDITIONAL PARTS 
NEEDED 
@ EXCELLENT BACKGROUND FOR TV 
© 30 DAY MONEY-BACK GUARANTEE 
© SCHOOL INQUIRIES INVITED 
© ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
@ LEARN HIGH FIDELITY 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS Dba dl 


Our Hit te Geer ‘gned 
the basic facts of & 


vice and yole-sheet radios 

oo ww or Fe ¢. Movie - Lieoonee 
Fidelity 
tn brief, you will receive @& prectical 
times the small price you pay 


THE KIT FOR EVERYONE 


a “it wee epecr ‘Rest ly prepared for any person 
ie. The Kit hes been weed 
it i net 
‘The 3 
“, ry oe Oy many Gosia Cenpote pee Suse 
” oA oy ry ed Fo 


code 
High 
basic education in Radic, worth many 


eucsosetuily by yours 


nececcery thet you have even the 


sires ne in 
tawalty boxed, and ident 


‘. Al etre 
” a - diagram Every. step inve! im Sullding these sete car rote sity on 


PROGRESSIVE TEACHING METHOD 


Radio comes co 


The Progressive 
_ ‘ (hy? oo 


"plete with im nowuats rane 
ne The 


These 
ogressive mar theer 


pies of 
radio Tne next eet that 7. 
ogressive manner, you wi 


bee! wn by building 
advanced. Gr eduel 


build ‘@ 
4 sourestt co 


' 
ne 15-280" Ve 


n . Seurce, 
ae ° oper ration le aveilanie 


for use an Adaptor 
210-260 v. 


THE PROGRESSIVE RADIO “EDU- xi™ Is COMPLETE 


Werent radio cir 
bie pF. volytic end ee 
ubing, tnetruetior Monuel 


Complete easy te 
All parte are quarenteed, brand new, carefully se a 
in addition, the Edu Ket now contains lessens for - 
Progressive Signal Tracer, * €.C. imetructions, quizes, Hi ion nn etl thy inetre 


TROUBLE-SHOOTING LESSONS 


uble . ye ing and servic are Wetuded. You will tearn how te 
- 


it butt 


emall cost of your eppertunity te teerr 


e ; 
quickly and easily, and heave others pay for it 


FREE EXTRAS 


© ELECTRICAL & RADIO TESTER © ELECTRIC SOLDERING IRON «© TY 
BOOK © QUIZZES « vase a eg egy | Ce . 000-8 Guive 


far onussed ‘the 
radio 


y received 

eA FREE EXTRA‘ 
Postpaid. | enclose full payment of $19.96 (USA 
Postpaid. | enclose full payment of $20 % (Outside U 
Edu-Kit $2 50 
Send ‘Edu-Kit" C.O.0. | will pay $19.95 plus postage (U5.A 
| wish additional information describing “Edu-Kit"’. No Ob 
Send me FREE Radic-TY Servicing Literature. No Obligation 


Edu-Kit’ 
Edu-Kit 


only) 


Send SA.) 


only) 
get n 


PROGRESSIVE “EDU-KITS” INC. 


Room 42-4, Progressive Bldg. 
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BROOKLYN 11, H. Y. 


» AIN-“NG?.. 


Ol 1IVA 


°o 
on 


Convert Your ‘Model T’ 
Sound System to Sleek 
‘Continental’ Style 
with 


Amazingly Low Cost 


tonedlle 


High Fidelity Components 


FONOFLUID 
CARTRIDGES s 


A 
Most ‘ntitaation » 
development ia 
pickup history, with models for practically 
every changer and arm in use. Full frequency 
range, high compliance, low |.M. distortion, 
true tracking, low stylus pressure, need no 
preamplification 

Medel 10-284P [ilivetrated) 


with 2 non-interacting sepphires 


Turnover 

$7.50 net 

Diamonds available at extra cost, 
Other Models from $5.40 net 


lag 
we, ? 

Flonit. 2. ’ SS 

FONOFLUID PICKUP ARM 


Eavipped with and ecovstically matched te 
the Ronette cartridge. for manually operated 
turntables, Perfect tracking at high velocities 
and tow stylus pressures; high stability; vir 
tually torsion-free; double balibearing swivel 


$13.65 net 
$16.50 net 


Diamonds available of extra cost 


a elle 


MICROPHONES 


A quality tine of semi -direc- 
tional crystal microphones for 
tape recording, profesional 
tiudie use, ond all communi 
cations applications. Atirac 
tively styled; stenderd cable 
connectors; ft all standard 
microphone stands 


Medel G-2105 [i\\uetrated), for 


tludie use 


for 12” Turntables 
for 16” Turntables 


c 


$18.00 net 
Other models from $6.30 net. 


Fronitta | 


CRYSTAL TWEETER 


Adds brilliant, thimmering, upper and middle 
frequency range to your phonograph or radio 
Inenpensively and easily wired inte your 


cirewit 


Medel ZA. 1%" diam. «' 


— 


thick $7.50 ner 
All Ronette piero-electric products 
ere qvarenteed against 


humidity end temperature variation 


Write for name of 


Ronette dealer nearest you 


RONETTE 


ACOUSTICAL CORPORATION 
135 Front $1., New York 5,6. ¥. 


Within the Industry 


(Continued from page 26) 


Washington, D. C ESSEX WIRE 
CORPORATION has acquired al! of the 
physical assets of J. M. WHITE, INC. of 
Philadelphia, pioneer electrical wire as- 
sembly manufacturer. The new sub- 
sidiary will be operated as a division 
of the parent firm The acquisition 
of THE LUTHER MFG. CO. of Olean, 
N. Y. by AEROVOX CORPORATION of 
New Bedford, Mass. has been an- 
nounced, The new acquisition will per- 
mit the parent company to enlarge its 
facilities for developing and building 
automatic production equipment for its 
various plants REON RESISTOR 
CORP. of Yonkers, N. Y. has purchased 
the total assets of COLUMBIA RESIS- 
TORS, INC. of Pear! River, N. Y. All 
operations have been transferred to 
the Yonkers plant 
ROY H. OLSON has been appointed di- 
rector of engineering in the Communi- 
cations and FElec- 
tronics Division of 
Motorola Ine In 
this capacity he will 
direct the technical 
activity of the divi- 
sion's industrial 
products depart- 
ment 

He has been asso- 
ciated with the company since 1951 
when he joined the firm's Phoenix Re- 
search 


Laboratory as an engineering 
section leader. He received his degree 
engineering from Iowa 
State in 1934 and immediately there- 
after began a 13-year association with 
Collins Radio 
quently operated his own manufactur- 
ing and consulting firm before joining 
Motorola 


in electrical 


Company. He subse- 


. 


A. R. ANDREWS has been appointed to 
the post of vice-president and general 
sales manager of the 
Pyramid Electric 
North 


New Jersey 


Company 
Bergen 
manufacturer of ca- 
pacitors and seleni- 
He has 
been a sales repre- 
sentative for the firm 
since its founding 

Mr. Andrews formerly headed his 
own representative firm in Syracuse 
N. Y., and is a former treasurer of the 
Empire State chapter of ‘‘The Repre- 
sentatives 


um rectifiers 


He is a graduate of Bucknell and 
makes his home in Tenafly, N. J 
EMERSON RADIO AND PHONOGRAPH 
CORPORATION has moved its adminis- 
trative headquarters and plant from the 
Port Authority Building, 111 Eighth 
Ave., New York City to Jersey City, 
New Jersey. The firm’s public rela- 
tions and export departments will re- 
main in New York City, occupying a 
suite in the Plaza Hotel, Fifth Ave. at 
59th AMPLITEL, INCORPORATED, 


NOVICES! BIG TOOL GIVE AWAY! 
TECHNICIANS! | Pr. Brand New Diagonal Cutters 
AMATEURS! | Pr. Brand New Needle Nose Pliers 


HOBBYISTS! | Brand New Adjustable Wrench 
HAMS & 1 Brand New Set of 10 Screw Drivers 
MECHANICS! with Wall Bracket 


100 BRAND NEW ELECTRONIC 
COMPONENTS! ALL FOR 


PLUS $5.00 


TECHNICIANS! This is for you! 
NAVY WALKIE-TALKIE TEY TRANSCEIVER 
28-80 ME Here is @ terrific portable deal f the new 6 
i“ han (omplete with a . ' 

battery power supply 


ead $29.95 


115-¥. 60 CYCLES TBY POWER SUPPLY 
NEW .. . $19.95 


“" $8.95 


ANTENNA: Citizens’ band and 420 MC. 2 SETS to the 
package. Overseas packed. Hrand new 95 
Per Package ees 


A STEAL at ONLY 


With 4 V. 40 All Wet Cell battery and 
parts. Complete. New in original box 


SURPRISE! 2 pound package of new, packaged elec 
' itemea tule am k ' ‘ trans 
SURPRISE! formers and such All useable! $3 50 
SURPRISE! All brand new! This is a must! ’ 
REACTOR CHOKE SPECIALS 

a0 liv @ 2 MA. Ba 49¢% for $1.25 

é ily 1n0 MA. Ka. $1.49 ' 2.75 

15 tly @ 190 MA. Ka. 1.95 ' 3.75 

15 Hy @ 200 MA. Ka, 3.952 for 7.50 

20 iy @ 225 MA. Ka. 4.952 for 9 0 


PILAMENT TRANSFORMERS 
Ali brand new! 115 V. 60 cy. input 
Vet @ Amos Ea. 2tor Vet @ Amps Ea. 2 for 
25 3 9 1.75 2 10 $2 


; Se 95 $5.50 
1O(10KV) 4.95 9.50 I 2.49 4.75 
6 10 2.9 5.80 6.3 6 1.95 3.75 


POWER TRANSFORMERS: 
New! 115 V. 60 cy. input 
4700 VCT @ ) MA. Bach $24.50 2 for $47.50 


70 VCT @ 250 MA: 6 vor ’ 4 y 4A 

Ka $4.95 2 for $9.50 
600 VCT @ 765 MA; 6.3 VCT @ a5 A: 5 VY 4 

ka 2.95 2 for $5.50 


540 VCT @ 55 MA; 6.3 VCT @ 2A.;5 V. @ 2 
ha $2.49 2 for $4.75 


ASK FOR NEW FREE CATALOGUE 


All orders FOB Los Angeles. 25% deposit required 
All items subject to prior sale. MIN. ORDER $3.00 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


Columbia 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dul! eye-etraining black and white pictures 
inte beautiful color tones. Seconds to attach. No topis 


used. Heips eliminate glare. Order direct. Send $1 
ue te 6 Si.26 size 1 , $1.50 
* 21°, $2.50 size 24°, $3 size 27 


except on €.0.D. orders 
quires from desters sise welcomed 


*“ 


-~'.* a 


GET INTO 
ELECTRONICS 


You can enter this uncrowded, interesting field 
Defense expansion, new developments demand 


trained vecialists Study all phases radio & 
electronics theory and practice; TV; FM; broad 
casting; servicing; aviation, marine, pollc 
18-month course. Prepare for good pay 

ates in demand by major companies Hiigh School 
or equivalent required Begin January, March 
June, September. Campus life. Write for catalog 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, indiana 


RADIO & TELEVISION NEWS 


manufacturers of master amplified TV 
antenna systems, etc., has moved to 
new and enlarged quarters at 342 West 
40th Street in New York AMPEX 
CORPORATION has moved its south- 
east district office to the Howell House, 
710 Peachtree Street, N.E. in Atlanta, 
Georgia NATIONAL RADIO DIS- 
TRIBUTORS has moved its main Bronx 
store to larger quarters at 1165 South- 
ern Boulevard. The new location pro- 
vides nearly 10,000 square feet of space 
on a single floor 
> . > 

ALFRED Y. BENTLEY has been appointed 
assistant manager of the Cathode-Ray 
Tube Division of Allen B. Du Mont 
Laboratories, Inc. He has been with 
the firm for ten years in various tech- 
nical and administrative positions 
The board of directors of Glass-Solder 
Engineering has named HUGH P., 
MOORE president and general manager 
He was formerly president of the Acme 
Electronics division of Aerovor . 
ROBERT V. HOLTON is the new general 
manager of the electrical products di- 
vision of Minnesota Mining &€ Manu- 
facturing Co. He has been with the 
company since 1943. The company also 
named DR. WILFRED W. WETZEL to the 
post of general manager of its magnetic 
products division. He joined the firm 
in 1944 A. ELLIS JONES has been 
named manager of mobile and railroad 
sales for the Bendix Communications 
Division JACK S. BELDON has been 
named manager of marketing for Gen- 
eral Electric’s radio and television de- 
partment in Syracuse. He has had 
extensive experience in the merchan- 
dising field . Spencer-Kennedy Lab- 
oratories, Inc. has appointed WILLIAM 
K. HEADLEY to the post of sales man- 


ager . EARL OLSON has been named 
vice-president in charge of operations 
at Jensen Industries, Inc He has 


served as chief engineer of the phono 
needle firm since 1950 . WILLIAM R. 
CROTTY has been promoted to the post 
of manager of radio and TV sales for 
Erie Resistor Corporation’s Electronic 
Division. He joined the firm in 1939 
WILLIAM ©. HAMLIN has been 
named supervisor of technical informa- 
tion for CBS-Hytron. He was formerly 
technical editor of “Sylvania News” 
JOSEPH H. GILLIES has been ap- 
pointed vice-president in charge of 
manufacturing for Philco Corporation 
in addition to his present duties as vice- 
president and general manager of the 
firm’s Government and industrial divi- 
sion ROBERT RAYNOR has been 
named sales promotion manager to 
head the new merchandising depart- 
ment of Clear Beam Antenna Corpora- 
tion and Tempo TV. He has been with 
Clear Beam for the past three years 
and will retain his present position as 
sales manager of the firm JOHN 
C. LEGLER is the new director of ad- 
vertising and public relations for Elec- 
tronics Corporation of America . 
MAJOR GENERAL JAMES D. O'CONNELL 
has been confirmed as Chief Signal Offi- 
cer of the Army replacing MAJOR GEN- 
ERAL GEORGE |. BACK who is retiring 
from the Army. The new Chief Signal 
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Mos! 


SIMPLEST, MASTER 


TV SYSTEM 


to Sell... Install... Service 


Jerrold TV 
Multi-Outlet SYSTEM 


Master TV systems serving 5, 10, 


20 or more receivers from a sin- 
gle antenna are easy—and profit- 
able—to install, the Jerrold way! 
For Jerrold has engineered every 
component—right down to the 
easy-to-use, solderless coax con- 
nectors —to give each receiver 
beautifully clear, interaction- 
free, all-channel reception .. . 
the best the antenna can provide. 

And with a Jerrold TV Multi- 
Outlet System every step of the 
installation, every calculation, is 
figured out for you. Cost esti- 
mates are a cinch. Investigate 
this profitable field now. Send 
for free catalog sheets describing 
all components, 


move DB per Dollar Bill 


JERROLD ELECTRONICS CORP. 


1401 South 26th St., Philadelphia 46, Pa. 


AND 


v 


' noise fig- 

wre approoches theoretical 
édb. 72 or 300 

ohm input. ohm output te 
‘Splitter’ or distribution buss. 


Flat response for color 
LOW-NOISE COAX 

Run one of mere main 
““busses"’ from amplifier or 


LINE SPLITTER (0.500) 


Equally divides aomp!ifier ovtput 
2 or 4 ways to feed distriby- 
tien busses in various wings 
Ne tubes. Cannot overiood 


£ 


¢ 


for those Special jobs 
Antenna Mounted De-Snower Pre 
amplifier——tor vitra fringe areas 
UMF Master Converterfor UNF 


reception on oll VHF receivers 


Closed Circuit TV 
conventions, etc. Easily added to 
ony Multi-Ovutiet System 


for hotels 


19 


BUILD 4. %eeu 
TRANSVision 


00 


gets you 
started © 


rs oO 

* THIS MODEST INVESTMENT gets you started 
on a most fascinating project — assembling 
the new “E” type Transvision TV Kit in 
easy stages. For $15 you get PACKAGE #1 
(standard first package for all new “E” kits). 
This package gives you the BASIC CHASSIS 
and required first-stage TV COMPONENTS, with 
complete instructions. When ready, you order 
the next stage (pkg. #2), etc. All stages (or 
packages) are low priced, making your com- 
plete kit the best buy in TV. 


YOU PROFIT 3 WAYS: 


TS) Learn TV 


You learn TV the practical way — by doing. 
No previous technical knowledge is required. 
With Package #1 you get a complete Instruc- 
tion Book; a 95-page Book of interesting, 
educational facts and explanation about TV, 
servicing, etc; over 200 drawings and dia- 
grams; and a 16-page booklet on Hi-Fidelity. 


2) Save up to 50% 


You build a TV set worth up to double your 
cost of the parts; and you learn how to save 
on servicing, too. 


B) Prepare for COLOR TV 


By assembling your own TV Kit, you will 
learn enough about TV to be able to make 
the necessary modification 
to add color, Transvision 
will supply the required 
components to make change 
over to COLOR practical 


and inexpensive. — 
Shows 8 Great TV Kits: 


EACLUSIVE. Only Tranevision TV Kits 
are adaptable te UNF. ideal for 
FRINGE AREAS Me Previews Technical 
Keowledge required. Write now! 


S TRANSVision 


oe oT ROCHELLE, N.Y 


rem MAIL THIS COUPON TODAY omnes 
r) Educational Director 

TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept, FN-6 
;Ore fosing § deposit’ Send stenderd bit 
i PACKAGE “I, ‘with all instruction Material. Belance C.0.0 


‘ C) Send FREE copy of your new TV Kit Coteleg 


| 
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Officer has served as Deputy since De- 
cember, 1951 . WENDELL TIETS- 
WORTH has joined Sonotone Corpora- 
tion as assistant sales administrator of 
the tube division. He was associated 
with General Electric for 20 years 
prior to accepting his new post 
ALEXANDER M. PONIATOFF has been 
elected founder and chairman of the 
board of directors of Ampex Corpora- 
tion. G. |. LONG has been named to 
succeed him in the presidency 
WALTER F. MARCH has been named 
vice-president in charge of sales for 
Lab-Tronics, Inc, of Chicago. He was 
formerly associated with Allied Radio 
Corp. in Chicago VICE ADMIRAL 
JOHN B. MOSS (U.S. Navy, Ret.) has 
been elected to the post of president 
of Hoffman Laboratories, Inc., a whol- 
ly-owned subsidiary of Hoffman Elec- 
tronics HANNIBAL CHOATE FORD, 
founder of the Ford Instrument Com- 
pany, died recently at his estate at 
Kings Point, Long Island. He was 77 
years old ROBERT L. JABLONSKI 
has been appointed national service 
manager of Hoffman Radio Din He 
will make his headquarters in Los An- 
geles EDWARD R. WAGENHALS has 
joined the Clevite-Brush Development 
Company as vice-president and director 
of components development HOMER 
©. SAMS, sales research director of 
Howard W. Sams & Co., Inc., passed 
away recently after a short illness. He 
was 61 years old and had been 
ciated with the firm for the past eight 
years 


asso- 


> . * 
RETMA reports that the radio-TV set 
production figures for February have 
increased both over those of January 
and over February of last year. Dur- 
ing the month 702,514 TV sets were 
produced while 1,089,724 radio receiv- 
ers rolled off the production lines——a 
healthy increase over the 769,232 last 
February and 1,068,146 produced in 
January of this year. 3) 


"Souped-Up Viking |" 
(Continued from page 68) 
\ 4 


listening to words and syllables that 
have a depth of amplitude. That is 
what creates, in part, what we call in- 
telligence of speech. If we take the 
same words and syllables and try to 
create a falsetto by making their am- 
plitudes all equal or near so, then we 
no longer have good intelligence. It be- 
comes a new “noise” or anything else 
you care to call it. Intelligence is often 
lost because of the “unnaturalness.” 
Definitely, we hear a louder signal 
is the readability any bet- 
may sound louder but not 


(noise) but 
ter? You 
necessarily clearer. 

So to all you “hot-rodders”” may your 
transmitters take on a new zest for 
life. You now have a “new” trans- 
mitter and this should keep you happy 
for a few months until someone else 
finds a better way or has another 
thought May your “Vikings” purr 
along as well as mine does for many 
years to come —j0- 


WRITE FOR OUR 
1955 CATALOG 


APN.1 Altimeter tndicator, basic movement 
0.1 ma. 5 ma. shunt, 250° dial New $ 2.95 
Precision Mod. E4O0PM Sweep Generator 
Fu-TY AM New 
T8323, UR Frequency Meter, 20.480 me. Exe 
TS173/UR Frequency Meter 90.450 me with 
modulation and PP79/UR Power Supoly 


99.50 
350.00 


350 00 
LM Frequency Meter with Mod. 125KC.. 
20me Exe 
LM 110V. AC Power Supply Exe 
RA-38 Power Supply 11SVAC. 60 cy. input 
15000VD0C 500 ma. output Exe 
1E36 Test Set used for bench testing of 
SCR-522 
With |-39A meter 32.50 
Less |-39A meter 24.580 
General Radio 620A Hetrodyne Frequency 
Meter 300 ke. to 300 me Ex 
1E-19A Test Set for SCR-'22 ete. 100 a 
me, tess tools Exe 
TS-36/AP Power Meter freq. range 8700- 
9500 me Exe. PUR* 
Weston Mcde' 686 True Mutual Conductance 
Vacuum Tube Tester New 450 00 
R65,/APND Loran Receiver-indicator 
Like New PUR* 
1068 APNG 


99.50 
49.50 


350.00 


PUR* 


200 00 


AN/APN-4B8 Loran Set with 
indicator ROG/APN4 Receiver, Crystal 
Mounts, Plugs, and Manual New 129.95 

PE-206 inverter 14.95 

RT18/ARCI Transmitter. Receiver with tubes, 
dynamotor, 100-156 me. 10 channel Exe 

T67/ARC3. TCS, BC348, TS-.323, LM, IE. 
19A, APAIO, ete 


*PUR—Price Upon Request 


PUR’ 


PUR 


WANTED! 
All Types of Radio and Electronic Surplus 


PHOTOCON SALES 


417 N. Foothill Blvd. 
Pasadena 8, Calif. 
CABLE: Photocon, 


SY camore 2-413! 
RY an 1-675! 
Pasadena 


Pgs MORE MONEY — 
A PROFESSIONAL 


TELEVISION v 


SERVICE 
TECHNICIAN 


Get down-to-earth practi- 
cal TV training with WT! 
experts for the top paying 

; 0, per year 


UHF—COLOR—VHF _ seno ror 

Master the latest, up-to-the-minute FREE 

TV and Color TV developments BOOK TODAY! 
WESTERN TV offers real experience on live equip 
ment in our BIG SHOPS AND LABORATORIES in the 
shortest practical time under expert instructors 
Graduates are in big demand because they have 
the “field experience’ necessary for immediate 
“bench” or supervisory positions. You learn every 
phase of Radio and TV servicing (AM, FM, VHF 
UHF). WT! men win fast promotion can demand 
better pay develop highly profitabie businesses 
of their own with the latest and most PRACTICAL 
PERSONALIZED TRAINING BEHIND THEM. You con- 
centrate all your time on being a PROFESSIONAL 
TV SERVICE TECHNICIAN—non-essential math and 
engineering theory omitted. YOU CAN EARN WHILE 
YOU LEARN ecial Finance Pian 

APPROVED FOR VETERANS. Find out how you can 
get into the TOP PAY GROUP— Send for this fact 
packed book NOW! 


WESTERN 
TELEVISION 
INSTITUTE 


America's Leading 
Television 
Servicing School 


|e Television institute, Dept. R-65 
\ 34 18th St., Los Angeles 15, Calif. 

Without obligation, please send FREE fully illustrated 
booklet 


| NAME AGE 


! 

| 

| 

No salesman will cal! | 
| 

| ADORESS | 
! 


ZONE STATE 


RADIO & TELEVISION NEWS 


Mac's Radio Service Shop 


(Continued from page 72) 


and other such defects without ever 
stepping off the ground.’ 

“Speaking of stacking,” Barney of- 
fered with a faraway look in his eyes 
“How's about my borrowing those 
binoculars to take with me to Ideal 
Beach Sunday‘ Some of the 
babes you see there are really 
stacked, and 

“Never mind!” Mac 
rupted. “You can get 
trouble with just your 
blue eyes.” 

‘There's still that biggest package,” 
Barney reminded 

Mac opened the end of the card- 
board carton that folded out to form a 
carrying handle and lifted out 
round picture tube 

“Is that a scope 
wanted to know 
like a picture 
haven't any 
that small a 

“This tube,’ Mac said with a quizzi- 
cal grin, “is designed to replace mag- 
netically-deflected pic ture tubes up to 
twenty-four 

“Oh yeah 
rubber,” was 
ment 

“No, it’s Sylvania’s new 5AXP4 Tele- 
vision Receiver Check Tube that was 
described in the February, 1955, ‘Syl- 
vania It is intended to replace 
almost any picture tube you are likely 
to find in a modern black-and-white 
TV receiver—but only for testing pur- 
poses, of course. It will take anode 
voltages up to 18,000 volts, requires no 
ion trap, and is self-focusing You 
know I've long wished we could vse 
the fast, reliable, conclusive tube-sub- 
stitution method of checking the pic- 
ture tube that is so useful in checking 
the other tubes in a TV set. Now, 
thanks to this little job, we can.” 

“How do you use the tube?” 

‘Just slip the receiver’s yoke over 
the neck of the tube, put the picture 
tube socket on its base, and connect 
up the high-voltage lead. The manu- 
facturer using one of those 
centering-magnet assemblies with the 
magnets removed to hold the tube in 
position in the yoke. This assembly 
clamps the neck of the tube between 
flat springs so that it will stay in po- 
sition.’ 

*That will be pretty handy,” Barney 
said with mounting enthusiasm a. 
means we can leave the 
right in the cabinet in 
when we are there is nothing 
itself and bring 
chassis and deflection yoke to 
That will be a real help. I 
relish the idea of lugging 
tubes There's too 
breaking them. On 
they're heavy and hard to 


some 
over 


hastily 
into 
bulg 


inter- 
enough 
ging baby 


a smail 


tube?” Barney 

“It's shaped more 
tube, but surely we 
got sets in the store with 


screen.” 


inches or so 
then it must be made of 
Barney's dubious com- 


Ne ws 


suggests 


picture tube 


most cases 
sure 
with the 
only the 
the store 


did 


wrong tube 


never 
those big 
much danger of 
top of that 
get 

“Don’t overlook the sales appeal of 
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A TERRIFIC BUY! 
TS-100/AP ‘SCOPE 


One of the 


sweep. rate 

per inch, 12.2 microseconds 
per revolution. Linear sweep 
rate: 12, 120 and 260 micro 
* nds for 8° sweep. Self 
metal case a”x 


"deep. For 110V 
1200 ecyeles At De 


militarized, NEW, with all t an ON re) 
including crystals and C.R. Tube 5 
OUR LOW PRICE 


contained in 
12'4*«16" 


mpedance 
lance . 
ay (featherwt.) 
a6 High 4 (2 unite) 
co- Sora cords, with PLSS plug and 
JK26 Jack 


NAVY RECEIVER TYPE ARB 

ls i‘ , Sens 

Stet, 
”) Ite 


MICROPHONES 


Description 


nail } for 

Included. Exes 
e~ $18.65 
Special . 


Excelient 
° 


TG-34A CODE KEYER 


Self-contained automatic unit, 
reproduces code practice sig- 
nals recerded on paper tape. 
By use of bullt-in speaker, 
provides code-practice sig 
nals to One OF more persons 
at speeds from 5 to 25 WPM. 


criginat carton $16.88 
SYNCHRONOUS SELSYNS 


priced! Mfd. by 
Bendix Brass 
long «x 4° dia 


Specially 
Diehl and 


cased, ¢ 


Quantities 
BRAND Ni 


Rape = $8.95 
TRIPLE GEARED GENEMOTOR 


Originally used for automatic bar. 
becues. 18 volts input, 450 volts 
at .060 amps output. 4200 
RPM continuous § duty 
motor, reduction 
ears for 
PM 
6” wide, 4° 
SAIN AT 


G 
PRICE! aw $3.95 
POWERFUL MAGNET 


Wonderful for experimenters! 
Nee terrifie pull tia 


~ - oe 


544° high, base O%4" » 
Gap betw 


ae ae oe Se 
DYNAMOTORS 


Crceitent BRAND 

Used now 

2.55 7.58 
11.96 
9.95 
12.95 
1.95 
2.95 


Type Output 
mv oA 
2200 
220 
625V 
224V 

~ 220V 


Input 
DM-I2A WV Lid 
OmM340 12V 28d 
Dm 36 28V 114A 
OM 17” 45V O2A 
OmM.28 = fv 
OmM-s3A mV 14 


DOM I5A VY 5A S75V 6A 
2av 7A 540V .25A 


1.95 


GOLD PLATED SPECIAL! 
TS-1/ARR-1 PORTABLE TEST 


OSCILLATOR. Complete with two 
BRAND NEW. in metal housing & 
a7” high, GUR LOW PRICE 


15 tubes and cavity 
‘ 


$3.99 
GOULD 6-VOLT STORAGE BATTERY 


15 Amp. Rating Nevy Standard Black 
Hubber BRAND NEW $5.95 


Hour 
Case. 


“ONCE-IN-A-LIFETIME” BUY! 
MODEL B8C-453 RCVR 
COMMAND SETS 
190 te 550 Ke 
- Sers" Excellent condition 


rrife Bargain Limited quan 


Rha 95 
WITH ALL TURES $12 


Excottent GRAND 
veeo vseEtD 
BRrucast 


COMPLETE 


» -- 
——~ =-- tw Ceueew 


yremitter Rack 


FAMOUS BC-645 XMITTER- RECEIVER 


Makes wonderful m 

rig for 42 m0 Me to 
to convert for phone or 
CW 2-way communication 
CONVERSION DIA 
GRAM INCLA DED. This 


eons? in original fac 


Tr 
with 17 tute 
25 ite 


n HRAND 
NEW complete 
power supyiy. Shpe. wt 


PE.101C DYNAMOTOR for : 
~J jeasy to convert for 6V Rosie = 
only 6. 95 


Une ANTENNA ASSEMBLY, $2 45 


i ane instructions $2.50 
BC-221 FREQ. METER CASE 


Aluminum case for 


he .64as 
CONVE RSION BOOKLET 


useful surplus rigs 


~ Inside 
deep. Bhock + 
BRAND NEW, 
in original 


BC-375 and BC-191 XMITTERS 


200 to 500 Kt 
units shown below 


, 1500 te $8809 KC 
100 Watts, Voice 
and CW. Used 


Your Choice Each $26.95 
Tuning Units for BC-375 and BC-191 


, Veing plugia 


either type 


mis and pl 


complete with 12 tubes * sie 50 


Lowy $4 256 
mtrol Box . 206 


BEACON RECEIVER 


2 Azimuth Ce 


Complete wit! 
195 KC to 


Volume Contro 
Power upply 
plane Hattery 
beres 

RAND NEW, 


Veced, with Tube 


FAIRCHILD 
Bubble Sextent 


Actually worth $150 or 1 

Has illuminated ave 

dine for nighttime use ¢ 
plete with carrying case, re 
cording dises, flashlight with 
rheostat for using 
night, 2X telescope 
stars, and Alien 
Only 


eextant at 
for faint 


Complete 


wrench 


WILLARD 6-VOLT MIDGET 


STORAGE BATTERY 
BRAND NEW. 9%" x1-19/10°x2%" 


Amp. lour 2 
Only $1.86 


ses Mtandard Electrolyte 


WHLARD 2- vOur STORAGE BATTERY 
20 He Tranaperent PI 
Case . . . 
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s qpaev , meerec.rre, 


+ eneugh for two 
10) 


imetude 
uinemuae "Se o 
O08. Our Warehouse 


G & G Radic supply co. 


Dept. N-4 
61 Vesey S¢.. New Yort 7, N. Y.. CO 7-4605 
Branch: 544 Se. Broadway $1., Dayton, Obie 


poet with 


or Beiance 
$3 00 au 


Shipments 


WHEN 


COLLINS 


AUDIO PRODUCTS CO 


‘PRE-FAB’ TUNERS 


Audio Products Co. Reo wey 
Stitioted with Cothne had ie Co. 


— eee Te eee ee a ee 
Rach Collins Sener Kit le complete with 
hy power trene 
ponents rd. 

° 


cow 
rM tuning unite 


without te 
edu ’ end result 
quality wdelity instrument 
lene ther al the const sae 
helped make it AND BOU our it. Dik fe 
PROM THE FACTORY 


NEW PM TUNER KIT 


New, decorative front 
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this little service tool,” Mac said as he 
used his pocket steel tape to prove the 
tube face was only five inches in di- 
ameter and the over-all length was but 
ten and a half inches. “When we can 
show our customer that his set can 
put out a bright sharp picture on this 
tube while the picture he gets on his 
own is weak and faded, if he gets any 
picture at all, his sales resistance will 
evaporate. This little persuader will 
present a much more graphic and con- 
vincing argument in favor of ordering 
a new tube than will a mere meter 
reading on a tube tester 

“I think this test tube will be espe- 
cially appreciated by small shops such 
as we are,” Mac went on. “We can't 
carry a large inventory of picture 
tubes; so usually we do not have a 
good tube to try in one of those hard- 
to-be-sure cases where you feel rea- 
sonably confident the picture tube is 
at fault but you want to be dead-cer- 
tain before telling the customer a new 
tube will cure his trouble. This 5AXP4 
will take care of those cases for us.” 

“Changing the subject for a mo- 
ment,” Barney said, “didn’t I see Jim 
taking his recorder out with him? 
What was wrong? That about had you 
stumped yesterday.’ 

Mac smiled broadly as he replied: 
“Yes, that was Jim, and the mystery 
is solved. What puzzled me, you'll re- 
member, is how the recorder could 
possibly do what he reported it was 
doing: namely, suddenly go berserk 
during playback and erase recorded 
material while it was playing it and 
leave only a wavering audio note in its 
place. He said a recording might sound 
fine the first two or three times he 
played it, but the next time he wanted 
to listen, only this note could be heard 

and that was all I could hear when 
I put one of his tapes on our recorder, 
too 

“Jim's circus 
circus, 
prized 

were 


hobby is recording 
bands—-he used to be with a 
you know—and several of his 
and irreplaceable recordings 
ruined by this strange fault of his re- 
corder. What made the thing worse 
was that I could not make it happen 
here in the shop. I made a test re- 
cording and played it over and over 
without anything unusual occurring. 
Finally, while lying in bed last night, 
I got an idea of what might be hap- 
pening; and the first thing this morn- 
ing I tried it out. Sure enough, I could 
make the same thing happen to the 
test recording that had been happen- 
ing to Jim's calliope music.” 
“What was wrong? Barney 
manded impatiently. 
“You'll remember 
two control knobs. 
Record positions; the other reads 
Wind-Off-Rewind. A red button must 
be pushed down before the first knob 
can be turned to Record, and it is held 
depressed as long as this knob stays 
in the record position but snaps back 
up when the knob is turned to Off 
Neither knob can be turned from the 
Off position unless the other knob is 


de- 


his 


recorder has 
One has Play-Off- 
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already in that position. However, the 
red button can be held down manually 
while the Rewind-Wind knob is 
worked 

“That's what I did. I simply hela 
this red button down while I was re- 
winding the tape. This activated the 
record and erase heads and wiped the 
recording from the tape. At the same 
time the signal from the bias oscil- 
lator was put on the tape. Remember 
that the tape was travelling at about 
ten times its ordinary speed. As you 
know, slowing down the speed of the 
tape below the speed at which it was 
moving when a recording was being 
made has the effect of lowering the 
pitch of the recorded material. In this 
case, when the tape was played at 
normal speed, the supersonic erase 
signal that was recorded during fast 
rewind was brought down into the 
audible range and provided that mys- 
terious wavering note we heard.” 

“What was Jim doing wrong?” 

“Since he only used the recorder 
once or twice a year, he forgot how to 
operate it from one time to the next 
He remembered, though, that the red 
button had to be depressed under some 
circumstances; so he just depressed it 
every time he moved any of the knobs 
During rewind he held the button 
down so that he would not hear the 
normal monkey-chatter you get when 
the tape is moving fast and the speak- 
er is not cut out or the volume turned 
down. Sometimes he pushed it far 
enough to engage the recording switch; 
other times he did not. I simply had 
him show me how he operated the re- 
corder before I told him what I had 
found out; and sure enough, that is 
what he was doing. I've got him all 
squared away now, and he says he will 
see I get a couple of passes the next 
time the circus hits town. If a certain 
obstreperous redhead that I know 
doesn't consider such entertainment be- 
neath his dignity, I'd be glad to include 
him in this bucolic whingding upon re- 
quest.” 

“It's a date!” Barney exclaimed, “T'll 
buy the peanuts.” 


—W- 


“TAPE OF THE MONTH" 
RECORDED TAPE of the Month Club 


has been organized recently for the 
purpose of supplying, on a monthly 
basis, selections of classical music, pops, 
satire, comedy, operatic, and folk music 
on 1200-foot, 7-inch reels of magnetic 
tape. 

A special feature of the Club is the 
monthly “Preview” tape which is in- 
cluded as one of the services offered for 
the six-month membership charge of 
$2.00. The “Preview” tape contains high- 
lights of the fortheoming month's selee- 
tion and is recorded on a 4-inch reel. 

Each member agrees to order at least 
two regular monthly selections at the 
special member's price during the six 
month period. For every three selections 
ordered by a member, the selection of a 
free bonus tape is offered. 

The Clab will supply full details on 
the plan. Write Recorded Tape of the 
Month Club, Inc., P. O. Box 195, Radio 
City Station, New York, New York. —30- 
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ELECTRONICS TRAINING 
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The proper functioning 
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radar and computer 
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trained maintenance crews 


in the field, 


At Hughes Research and 
Development Laboratories 
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As training engineers they 
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maintenance and operation 
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engineers. 
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tien. Covers 160, 80, 40, 20, 15, 11 end 10 
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«hermetically sealed VFO - mechanical filter in 
if strip — seperate detectors for SS8 and AM — 
bond-poss tuning — new noise limiter — bridged T 
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provision for 3 Collins plug-in mechanical filters 


Complete with tubes (less specker) $5950 
Medel 312A-1 Control /Specker for 
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KWS5-1 Transmitter 


A top performing tronemitter having lkw power 
input on CW or single tone test $55C operation, 
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bonds, Pi-t tank circuit designed fer continuous 
tuning over entire frequency range. PF amplifier 
employs 4K150A tubes operating push-pull AB, 
Other features identical to those of 327W.1 


$1995 
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BROAD-BAND 

e LINEAR RF AMPLIFIER 
Model 600L 
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selector from 10 thru 160 meters. Requires only 2 
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power for 500 watts dc input. New bend-pass 
couplers provide 60 to 65% linear efficiency. Uses 
single 613, class AB» and hes automatic relay te 
protect 613 and RF couplers 
New meter reads: input power directly in wotts 
erid current oviput in RF amperes 

reflected power with mismatched lood input 
level for AM, PM and CW 
Hes built-in power speply with requleted bias 
and screen voltages. Effectively TV! suppressed 
Has shielded RF compartments 

$3495° 


Available in either table or rock mede! 
Complete (factory wired) 

Model 20A MULTIPHASE EXCITER 
20 watts peck evtput on AM, PM, CW and $58 
Has single switch for sidebond selection. . . VOX 
on AM, PM and S58, clus break-in operation on 
cw . bend-switching, 160 thru 10 meters . 


mogic eye indicoter fer carrier null and peak 
modulation plus many other features. Choice 


of toble or rack model 
$19950 


New ELDICO 


VFO 10/20A 
Electronics S58 Exciters 10A, 108 and 20A covers 


80 ond 20 meter bonds. Has 6-inch dial with 5 
inches of bondspread on 75 meter phone band and 
3 inches on 20-meter phone. Electrically stable 
cireult employs bieh QO inductor end a precision 
geared tuning condenser. There ore no tubes in 
the VFO preper to cause drift, An oscillator unit 
plugs inte octal socket on C.E. Exciters. Single 
coon line connects excifer to the VFO. 


Factory Wired 49.95 Complete Kir $3995 


Complete with tubes 
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Distortion/Power Adapter 


(Continued from page 55) 


The use of black decals to mark the 
switch positions and the jacks, and 
grey National HR knobs, help to give 
the adapter an attractive, “profession- 
al” appearance 

The procedure for using the distor- 
tion/power adapter is simple and 
straight-forward. To explain its use 
assume that the first amplifier to be 
checked is one that is rated at ten 
watts and that the 16-ohm output tap 
is selected. For the first test the bal- 
ance control, Rs should be set at 
maximum resistance 

The 16-ohm terminals of the ampli- 
fier are connected to a plug which fits 
into the “Amp” jack of the adapter 
and the a.c. v.t.v.m. is connected to the 
“Meter” jack. It is best to use shielded 
wire for these connections The test 
oscillator, set to 400 cycles, is con- 
nected to the input of the amplifier 
The load selector switch, 8,, is set to 
"16", and Ss, the meter witch, to 
“Pwr.” 

As the table indicates that for ten 
watts the 
resistor is 12.6 volts, with the gain con- 
trol of the amplifier full on, the output 
of the oscillator is adjusted for a me- 


voltage across a 16-ohm load 


ter reading of 12.6 volts 

Next, the meter switch is turned to 
“Set” and the meter-set control, R 
adjusted for a meter reading of 10 
volts (Had the voltage across the 
load, as determined from the table, 
been less than ten volts, then a meter 
reading of one volt would have been 
used for the meter-set adjustment.) Set 
the meter switch to “Read.” Now care- 
fully vary the frequency of the test 
oscillator for the lowest possible meter 
reading. By adjusting the balance con- 
trol this reading should be further re- 
duced. The correct setting of the bal- 
lance control and the oscillator fre- 
quency dial is where the minimum 
voltmeter reading is obtained 

No further adjustment of the bal- 
ance control should be necessary 

Assume the minimum is 5 volt. As 
10 volts (due to the adjustment of the 
meter-set control) represented’ ten 
watts, or 100% output, then 5 volt 
equals 5% of the output. This 5% is 
the harmonic distortion of the ampli- 
fier at ten watts output 

As this 5‘, measurement includes the 
test oscillator harmonics and the noise 
voltages of the amplifier, it is obvious 
that in order for the harmonic meas- 
urement to be accurate, the oscillator 
should be reasonably free from har- 
monics and the amplifier noise level 
should be low. Do not attempt to test 
an amplifier for distortion until exces- 
sive hum, tube, and circuit noise are 
eliminated 

Four hundred cycles was ‘chosen as 
the test frequency as the second and 
third harmonics (800 and 1200 cycles) 
lie within the most sensitive frequency 
range of the ear, making these har- 
monics the most annoying. With the 
choke and capacitors specified, the 
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2235 RV S. La Brea, Los Angeles 16, Calif 


7995 


COMPLETE 


No. 19 MKII and MKIll 
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Instruction Books. Also Maintenance Kits 
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Electronics Co., Plattsburg, N. Y. 
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SHAV-PAK 


NEW, LOW PRICE! 


SHAVE IN THE COMFORT 
OF YOUR CAR, 
Boat or Plane! 


Specially Designed for 
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Electric Shavers in 
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Trucks, Boats, and 
Planes 


OuTPuT 
WATTAGE 


IGHTY MIDGET 
INVERTER. 
WITH GREATER OUTPUT 

DICTATE REPORTS ACCURATELY-PROMPTLY! 


make your car, boat or plane 
a “roiling office’’ 
with ATR INVERTERS 


for changing your 
ttorege bottery 
current to A. C. 


ELECTRICITY 


Pt pase in_y ! 
Receptacie on a 


be 
"19m JAS 


ust ae: 
ATR INVERTERS... 


especially designed for operating 
standard 110 volt A. C.. 


*@ DICTATING MACHINES @ TAPE RECORDER 
@ BLECTRIC RAZORS @ WIRE RECORDERS 


InP AC 
oe our Pur 
vous | oo crcues 
6-DME 6 | 115 volts 


6H-DME b 115 volts 
| Above Inverters also available tor 


See your jobber on write factory today 
for complele inpormalion 
American Teitvision & Ravio Co. 


Lawtity Procimote Some (O91 
Sart Faust Saniente wta 


Trt 


Manufacturers’ 


WRT Literature 


PHILCO PARTS CATALOGUE 
A new type of parts and accessories 
catalogue is currently being offered all 
Philco dealers and technicians by the 
Accessory Division of Philco Corpora- 
tion, of Philadelphia 
The catalogue contains part and ac- 
cessory descriptions, ordering and price 
information, technical data, and dis- 
material arranged in an attrac- 
format 
Current information on all products, 
including over 24,000 of the company’s 
and universal replacement 
as well as other makes of elec- 
and appliance products, has been 
catalogued by part number for con- 
venience in ordering 
Philco distributors are 
catalogue 


service 
parts 
tronic 


handling this 


GERMANIUM DIODE DATA 

The Semi-Conductor Division, 
national Rectifier Corporation, 
East Grand Ave., El Segundo, Calif., 
has published a new bulletin, GD-2 
which lists the ratings and specifica- 
tions on the company’s line of ger- 
manium diodes 

It describes the firm's complete line 
of point-contact diodes and offers speci- 
fications on high-temperature, com- 
puter, u.h.f. mixer, meter protection, 
and general purpose units. A complete 
interchangeability and replacement 
chart is also included 

This bulletin is available only on 
letterhead request direct to the manu- 
facturer 


Inter- 
1521 


REPLACEMENT FLYBACKS 

Triad Transformer Corporation, 4055 
Redwood Ave., Venice, Calif., has 
available copies of its television re- 
placement guide, TV-55 

Included in the listing are six new 
correct replacement flyback transform- 
ers which have been designed to be 
interchangeable with original equip- 
ment found in Zenith, Muntz, Crosley, 
Sentinel, Hallicrafters, Admiral, and 
RCA receivers 

Model numbers and chassis for which 
the new transformers are suitable are 
listed in the guide, which is available 
on request 


MICROWAVE SYSTEM 
Engineering Products Division, 
P-420, Radio Corporation of 
Camden, N. J., has issued a 
comprehensive “guidebook” to the na- 
ture and applications of the first mi- 
crowave system designed for use in 
the unused frequency band of the mi- 
crowave spectrum, 2450-2700 mc 

The booklet describes the recently- 
announced MM-26 microwave system 


The 
Dept 


America 


HEARING AID AMPLIFIER 


sing 3 cut min - MAKE A REAL, VEST POCERT 

RADIO of AMPLIFIER i wer & phone 

ly <2 x5 SCHEMATIC for 

a 2 or 3 tube set jn a 

seT oF 2 SUS-MINIATURE LA 

PERMEABILITY BROADCAST 

with heer. aid amplifier 

Seanwee ft’ Soae- tw ed 
ie 


ees ¢ atmo 
TUNER -can 


i per ft. Se 
WEARING aio sone CONDUCTION 
i XCELLENT Mt 


x! MAKES 
rh r hike *DETE TOPHON 
mete 


mag 
$i os 


REPAIR YOUR OWN SPEAKERS 


Save vous et money. ‘ 
» suppl 
, cher ACEMENT CONT 


Lo- imped 
SPECIAL!! 


c ithr. shim kit, ceme a 
11SPECIAL!! BOTH KITS "A 


HEAVY OVTY a tg MOTOR...RM-4 type 
i pole silent opera AL. POR TAPE wih? 
Dis 16 a rall a . 24 
deep. Leas mits te @ 

wooo Casiner = Snassts 
more watr ty Tr ¢ ‘ 

dial , ' ight, Fr t « € w ' 


/ HELP ! 


MORE PART FOr ESS MONEY!... 


’ 
«4 
FOUNDATION rs are 


urself & 


~ dumbo Radio- 
Electronics 


Min, Order $3.00—20« 
Pieese add sufficient 


5 RADIO CORP. 


67 Dey Street 
New York 7, M. ¥. 


SINGLE SIDE BAND CRYSTALS! 
n lots of 5 ach 59. 
- ivi dually er . oe oe 
20 Ke $1.49 D rys 7%¢ 


Coumars SET——00 CRYSTALS 
Ranging from 370-51¢ 
ING Oo Ke & 45 Ke ta 
Only 


Crystal 


CLUD 


Per $8. 95 


COMPLETE SET—120 CRYSTALS 


Ranging from 370 54) i Tind Harmonic. INCLUD 


ING 500 Ke. & 425 Ke crystals $ 
Only s--0: ' 9.95 
“HAVE YOU GOT $!. 987°" 
MINIATURE STOREHO a) ARTS! Regularly 
alued up to $99.50! (wer - oO ARBBOKRTED 
BQUIPMENT in EXCELLENT CONDITION! At 
least 42 ca. 7-prong miniats ibe kets, 10 phone 
plugs, 6 potentiometer ‘ ‘ ol D BAND RESIST 
ons (% tol W.) ] ‘ ondensers, many other 
tems, all mounted ' MINI M CHASSIS, on 
cased in \LUMINUM. ‘BO $i 95 

ALL for amazing tow price ® 

10,000 MC. MICROWAVE 
TRANSCEIVER UNITS 

transceiver housing with crystal mixer and 

plumbing parabolic refir f F trip. Unit 

part of owe Mé APS.4 Rada UU sealy t mine 

adjustment on If Mi Excellent 


er set 


Consists of 


cond. Leas tubes 
COMMAND 3-4 MC TRANSMITTER, NEW $19.95 
i 


y Me TRANSMITTER NEW 17.95 
EQUIPMENT. | : we it tt Wirth dyn NEW 7 
ee 3-INCH miLiAMe ‘wereR ? ind “ , 

. hunt ar ‘ 
AR  RECVR ; 190 Ke te § 5 uc. "Good cond sis 2 
Get your copy of new FREE CATALOGUE! 


J. J. GLASS ELECTRONICS CO. 
1615 S. Main S$. Les Angeles 15, Collif. 


TV SERVICING 
WITH PICTURE TUBE PATTERNS 


lA complete library of valuable troubleshoot ing 
tien in of 


methods and 

hamdy 

. Wegstiqenectine . 
La ae Tube 


servictn inform 

50 pawe book Buty 

Locating and Orien- 

tating the Antenna 
or 

° Fie ialon Align . waveform Analysis 

e Troubleshooting 

Procedures « And Other Subjects 
Re b¢ in coin (secoteh ¢t at paper io 
gether ‘with your name and adc dre es and ail tos 
CENTURY BOOKS 
Lik Roosevelt Avenue Mineots, #. ¥ 
Limireo suPrrty so oRnOER TODAY! 
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which makes available 250 mc. of un- 
crowded channel space, provides up to 
30 voice channels, and permits estab- 
lishment of new microwave stations in 
geographic already closed or 
crowded 

The publication 
up to nine parallel duplex systems can 
be used in this frequency range in a 
given locality to meet requirements of 
pipeline railroads, 
turnpikes, and commercial carriers 


areas 


also illustrates how 


utilities operations 


SOUND EQUIPMENT 
Altec Lansing Corporation, 9356 San- 
Monica Blivd., Beverly Hills, Calif., 
161 Sixth Ave., New York 13, N. Y., 
a complete engineering 
for professional 


ta 
or 
has just issued 
catalogue 
sound equipment users 

The new 


especially 


publication contains com- 
plete technical data on all of the com- 
pany’s sound products. It covers AM- 
FM tuners; transcription reproduction 
arms; twelve different broadcast, p.a 
and scientific more than 
twenty amplifiers and preamps, power 
supplies, control consoles; and nineteen 
different speakers cabinets, and 
matching transformers 

Distribution of this catalogue is lim- 
ited to professional users and is avail- 
able from the company direct or from 
the firm’s sound contractors 


microphones; 


horns 


ELECTRONIC TIMERS 

A 5-page with current in- 
formation describing the standard line 
of electronic timers manufactured by 
G. C. Wilson & Co 1950 8th Ave., 
Huntington, W. Va., is now available 
on request 

Included 
peat cycle, 
which 


brochure 


in 
and 


the line are delay, re- 
interval timers, all of 
are available as stock items 
CUSTOM TY DATA 
A new booklet which suggests ways 
custom-install tele, 
been published 
of Glendora, Calif 
Entitled ‘A Fleeting 
Fleetwood Tele, 
booklet presents ideas for 
in every the 
installations feature 
and 


to ision receivers 


has by Conrac Ine 

Glance at 
ision’ the 
installations 
house. Photos of 
both remotely- 
conventionally-controlled 
Among 
set in the 

unit in the 


Custom 
room ol 
receiv- 


TV 
a tuning 


ers examples is a 
bedroom wall with 


bed headboard 


such 


AUTO REPLACEMENTS 
A new auton radio replacement 
guide, #3, is now available from Merit 
Coil and Trans 4427 North 
Clark Street 
The new 
ments for 


obile 


ormer Corp 
Ill 


lists 


Chicago 
cataloguc replace- 
all model cars up to and in- 
cluding 1955 and features the 
company’s line of vibrator transform- 
ers, speaker outputs, and if. and rf 
transformers 


also 


TV TUBE CHART 
CBS-Hytron of Danvers, Mass., has 
announced the availability of a Second 
Edition of its “Substitution Chart for 
TV Picture Tubes.” 


This newly-revised chart provides all 
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TELTRON TUBES 


GUARANTEED! 


LOWEST PRICES EVER! 


All tubes individually boxed . . . unconditionally guaranteed for one year! 


FREE 


BONUS 
OFFER! 


Type Price 
LA7GT 
LH5GT 
1L4 
1L6 
ILC6 
INSGT 
IRS 
ITs 
1X? 
2A3 
2A7 
3Q4 
3Q05GT 
MODEL 625K 3S4 
© tilum. gear-driven 
“Speed Rolichart”’ V4 
© New tlever-action 5val 
switehes for individ d 
wal testing of every 5Y3GT 
element 5Y4G 
6A8 
6AC/ 


@ Tests all conven 
tional and TV tubes 
6AF4 
6AH4GT 


This Eico Tube Tester 

is yours FREE when 

you buy $199 worth 

of tubes or more 

within 60 days at 6AKS 

Teltron. 6AL* 
May be bought 6AQ5 
outright from 6ARS 

6AU5GT 


Teltron for $34.95 
$7.20 list value Bonus Box of 


FREE three 6SN7 tubes and 25 as 


| sorted resistors with each order of $25 of more 


TERMS: Save ali freight and postage charges. All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U.S.A 
c.0.0." 


Open accounts 


$100 handting 
te rated 


25% deposit required on 
charge on orders under $10 


firms only 


Send for Free complete tube listing and 
monthly specials! Get on our meailing list. 


Type 
6AV5GT 
6AV6 
6AX4GT 
6AX5SGT 
6BA6 
6BA? 
6BC5 
6BF5 
6BG6G 
6BH6 
6BJ6 
6BK5 
6BK7 
6BN6 
6BL/GT 
6BQ7 
6BY5G 
6BZ7 
6C4 
6CB6 
6CU6 
6F6 
6F5GT 
6H6 
6)5GT 
6)6 
6K6GT 


Price 
60 
37 


49 
61 
39 


Type 
6K7 
6L6 
6Q7 
6S8GT 
6SA/ 
6SK7GT 
6SL7GT 
6SQ7 
678 
6U8 
6V3 
6V6GT 
6W6GT 
6x4 
6X5GT 
6X8 
7F8 
IN? 
12AL5 
12AT6 
12AU6 
12AV7 


Price 


L2AX4GT 


12AX7 
12AZ7 
12B4 

12BA6 


—— SPECIALS! —till JULY Ist— | 


6SN7GT 
6w4GT.. 
12AT7 
12AU7 
12SA7 .. 
12SK7 .... 
12897 
35L6GT 
50L6GT 


Girt OFFER! 
One 68066 tube 
wilt be shipped 
FREE any 
$10 order accom. 
panying this ad, 


with 


Type Price 
12BA? 58 
12BE6 

12BH?7 

12BY?7 

12B27 
12SL7GT 
12SN7GT 
19T8 
25BQ6GT 
25CU6 
25L6GT 

2525 

25266T 

35B5 

35C5 

35w4 

v4 

357561 

50A5 

50B5 

5005 
117L7G6T 1 
11723 
117Z76GT 

80 

1629 39 


TELTRON ELECTRIC COMPARY 


428 Harrison Ave 


Dept. RN-é 


Herrison 


Phone HUmboldt 4-9848 


The most valuable reference work for practical radiomen 


venced amateurs Profusely indexed 
information, new ideas LARGEST 
poges Clothbound goldstomped 


Buy from your distributer or add 10 


clearly lustrated 
RADIO HANDBOOK 


+» on mail orders te us 


technicians and ed- 
eory te reed 


EVER PUBLISHED 


New 
74 


$6 00 


For outputs up to 100 watts, two 
6550's in push-pull will provide 
the same power now attained in 
most existing designs by the use of 
four or more tubes. Reduction in 
the number of tubes means simpli 
fied electrical balance, reduced 
maintenance and over-all lower 
cost, With proper circuitry, the 
6550 will provide full power out 
put with approximately the same 
grid voltage drive as the 6L6, 5861 
or KT66 types. The 6550 is pro- 
duced under laboratory conditions 
with exhaustive quality control to 
assure premium performance and 
long life. Ask your tube supplier 
for it 

TUNG.SOL BLECTRIC Ine., Newark 4, NJ 


Sales Offices: Atlanta, Chicago, Columbus, 
Culver City (Los Angeles), Dalles, Denver, 
Detroit, Montreal (Canada), Newark, Seattle 


TUNG-SOL 


BEAM POWER AMPLIFIER 


the necessary substitution information 
for all electromagnetically deflected 
types, irrespective of make, including 
the “Mirror-Back” (aluminized) types. 
In easy-to-find, easy-to-read fashion, it 
indicates directly interchangeable 
types as well as substitutes requiring 
a minimum of service changes 

A handy index lists all picture tube 
types and places each in its correct 
substitution group. Then by a tabula- 
tion of within each 
group, the best choice of an individual 
substitute type is 


characteristics 


made easy to find 

Service dealers may obtain a copy 
from their CBS-Hytron 
without charge 


distributors 


ELECTRICAL TAPES 

A new four-page brochure entitled 
“Permacel 2 in 1 Electrical Tapes” is 
now available from the Permacel Tape 
Corporation of New Brunswick, N. J 

The publication discusses the advan- 
tages of using the company’s tapes and 
supplies a complete table of technical 
data, illustrating the curing cycle, ten- 
sile strength, and seven other pertinent 
factors relating to the backing of these 
tapes which are composed of various 
materials ranging from glass cloth to 
crepe papel! 

A copy of this brochure is available 
from the Advertising Services Depart- 
ment of the company 


ELECTRONIC PROJECTS 

Henry Francis Parks, 104 S. E. 57th 
Ave Portiand 15, Ore is offering 
copies of Catalogue No. 3 which lists 
some 44 projects which are currently 
available to the electronically-minded 
experimenter 

There are twenty-one categories cov- 
ering timers, intercoms, relays, coun- 
power supplies 
equipment, 
receivers ampli 


ters, broadcast-radio 
wired-radio 
musical instruments 


broadcasting 


fiers, model controls, remote controls 
transceivers, etc., to mention a few in 
the electronic field 

The company offers the requisite cir 
cuit diagrams to build this various ap 
paratus and, in the case of special 
parts, offers the components as well 

The catalogue is available without 
charge upon written request 


STANCOR FLYBACKS 
Chicago Standard T'ransformer Cor- 
poration, Addison and Elston, Chicago 
18, Ill, has released a comprehensive 
data sheet describing and illustrating 
the six new Stancor exact replacement 
flyback transformers which have been 
designed for General Electric receivers 

Detailed information on the models 
using these units is given in this pub 
lication, which has been designated as 
the Stancor Bulletin 504. It is avail- 
able from distributors or from the 
company direct 


“BRANDED FOR LIFE" 

C & H Supply Company, 415 E 
Beach Ave., Inglewood, Calif., is now 
distributing copies of its colorful bro 
chure, “Branded for Life 

The book explains in detail how its 
“Metal-Cals"”, an anodized, etched 


You Sabie . . . wren yo 


select Hi-Fi’s Best 


cratismen 


- fe mm * 
| ney eew S CeGuN 


20. wott power omplifier, o preamplifier 
ena an exclusive noise filter all in one 
@iirective cabinet Simply edd resend 
change: and specker for ao professional 


home music system 
8650 


Price wes $113.50 
FOB. Chitogo. Send check or MO, 


NOW ONLY 
Seud hor New Brochure 


See the new low prices on Tuners 

Amplifiers, Preamplifiers 

® One year factory warrantee 

© 15 Day Home Trial—you must be 
satisfied if not, return equipment 
for refund of purchase price 


The Radio Craftsmen Inc. 
Dept. 86, 4403 N. Revenswood Ave 
Chicago 40, Illinois 
FOTO OOO hk 
SCR-274N COMMAND 
AND ARC-5 EQUIPMENT 
yi eee * 
456 Modulator r N 


ours now at this sa 


MOBILE DYNAMOTORS 


. $14.95 
Gothard Type SF-20 
put 4 ite @ 
Gotherd Type SP-17 
tput 400 volt 17 


These motors are in exce t used condition 


HEADSETS 


18-29 high imped 
NEW with ea 


Hs 


NEw “ . 
Pl 1 plug 
CD-S07A Cords, 6 ft 


BC-221 FREQUENCY METER 


— 


se! QUANTI 


» ta ‘ 
Complete 
‘nt taon 9139.50 
$159 50 

$179.50 
“ 198.50 
Lien tte rit o 
LATED FREQ. MET 210.00 
These Frequency Meters are factory treated, checked 
for frequency alignment and GUARANTEED 


MINIMUM ORDER $2.00 


immediate delivery—senc deposit on €.0.0 


orders. tf sending tu 
and save C.0.0. charges 
warehouse, (6.V.C. :esidents add sates tax.) 


PLATT ELECTRONICS CORP. 
Dept. A, 125 West iTth St., WH. Y. 11, MY. 
PHONE: CHelsea 2-1100 
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aluminum nameplate, can be used for 

quick, economical! trademarking, serial SUMMER BARGAINS 

numbering, service labeling, etc In 

addition to telling what the units are FROM 

and how they may be ordered, the new ‘The World's Largest Distributor of Amateur 

booklet contains a montage layout of 

typical units, representing industries 

and products from every part of the 

country THE HALLICRAFTER SX-96 | 

Only 
CAPACITOR DATA $13.62 Sow 

Gudeman Company, 340 W. Huron ° Cash Price $249.95 

St., Chicago 10, LIL, now has available Pay Only $25.00 Down 

a new 6-page, 2-color bulletin illus- - 


Radio Equipment”’ 


trating and giving complete technical Selectable side band receiver with im 
- , m is “ 4 proved stability through temperature 
information on its miniature flat “My sompencotion of the WF cscilioter cir 
lar dielectric capacitors i. 92 = cuits and use of the crystal contre! 
3 : ' 337. . ~s ty » Ps second conversion oscillators. Precision 
Bulletin No. 337-8 include tables of $ me e gear drive dial system on main tuning 
capacitance values and voltage ratings Cash Price $149.95 and bandspread dials. includes 90 ‘Ke 
' P awing P »xplang : Pay Only $15.00 Down highly selective (Ff system, AVC-noise 
dimensional drawings, an explanation : ; y Only $ lanitee ad grep-tiech  eablact with 
of catalogue numbers, data on voltage brushed chrome trim. Frequency range 


de y y > rs “@ _— to 34 Mc. in 4 bands. Ship wt 
lerating for high temperature opera The smartly styled receiver with the 10, 


tion, dielectric material, and seals 15, 20, 40 and 60 meter amateur R-46A Speaker $19.95 


arits ~o ohs _ - cific bones and separate bandspread tuning 
capacitance change, lead specifications, condenser, Wes erystal filter, satenes 


test voltage, life test, power factor trimmer, “S"" Meter, RF stage and two > | 
insulation resistance. moisture resist- if stages. Seven tubes plus rectifier THE HALLICRAFTER $-85 
1 , ‘ : . 7 - Ay 3 sensitivity, main tuning, 
ance test, etc standby, noise limiter controls and others 
' . , - am mon Broadcast band: 540-1680 Ke. Three short ONLY $9.54 
Copies of this publication are avail- weve bends: 1600 Me - 34 Mec. Chrome 
able without charge on request trimmed, grey-Dlack steel cabinet. Ship PER MONTH 
+ 36 Ibs, $12.00 DOWN 


TV TRANSMISSION LINE yo won 2 
Prodelin Inc., of Kearny N J., is We Carry the Complete is Aiettiiens op th ot on i Oe 
now offering copies of its Catalogue HALLICRAFTER LINE and 80 meter amateur bands and separate 
No. 415 entitled “Transmission Line bandspread tuning condenser. Was tuned 
: . — ; RF stage, t if stages tor better selec 
for VHF and UHF Television In Stock! tivity, ‘ro pited  coutrel Ave-asiee 
The catalogue lists briefly the types s D 3A Sx-62A limiter and receive/standby. Seven tubes 
avetie . . - - - U th Broadcast band: 540-1680 

of line available, and then presents “ore $-5 $x-88 wha S awa! ok: 


transmission line efficiency graphs on Chrome trimmed, grey-vlack steel 
wre AND MANY OTHERS! C ‘ 

the various lines. The material is list- Wine fer C , Detaltel 1 cobinet. Ship. wi: 36 ies 

ed in the most concise form possible rite tor Complete etails 


for maximum utility 500 watt Clobe King Xmttr. 
65 watt Globe Scout Xmftr. 
: Over 15,000 Top- 
ASA STANDARDS LISTING = y= 4 te ~ - Notch items in the 
The American Standards Association, ver E woe 6 “eee Radio, TV and 
70 East 45th St., New York 17, N. Y., tioned Equipment. 


17 an! Electronics Fields for 
o : ™” 
has published a 48-page index which = 6 Bown Payment stories the Amateur, 


lists some 1500 currently available Wall-Sixe Radio Map (25c). —— Professional and 
standards L industrialist. 


There are 210 standards for con- ne 
struction and civil engineering, 153 Please rush me: CJ FREE 1955 Catalog, and information on items 
mechanical, 272 electrical, 158 safety, checked below! Quote your top-trade offer for my 
165 textile and wearing apparel, 251 on your - —EEE 
photography and motion pictures, 74 ‘ $ MOST SONALIZ C ‘ ' ‘ Fa a Capt Sosied) 
petroleum products, 69 chemical, 62 , 0 SX-99 . [ Sx 5 
metallurgy, 38 gas-burning appliances } =} Reces King ' ae Globe foow | 
32 drawings, 10 office equipment and LABORATORIES scone. Cape. Lise () Ratio Map (25e) 
supplies, and a miscellany of others , : he’, . Skat | 

This list is available without charge ihtonian 


from the Association 
City and State: | 


“(present equipment) | 


VIBRATOR REPLACEMENTS 


Vokar Corporation of Dexter, Mich., VOLUME ° ——— rt a = 
oxidation mmediate 


has just issued a comprehensive cross 
: ‘ : I ‘ on contact 
reference and replacement guide, No CONTROL NOISE! &® LUBRICATES! 
108 drop eliminates » 
ove hum and notse 
The publication is divided into three = ene oo 


: 
sections covering the radio or car make CONTAINS THE PERFECT PROTECT 


sures continued top per 


and model with the Vokar vibrator AMAZING NEW CONTACT formance 
part number, the original equipment PERMA-FILM! RESTORER... 

part numbers with the company’s cross 
reference, and a cross index of Vokar volume controle 
and other vibrator manufacturers’ part mictindinr Dae ap 2 


push hott as 


Cleans @ restores 


numbers 


ser trites electri 
The material is presented in tabular esi contacts, NO 


NOISE t& oof «6 2 bett! Net ts 
form for quick referencs cosmen tet cate Seles: ¢ ' 


New 6 os, Sorey Can Gen mse . 
PICTURE TUBE GUIDE Seovesman... Gee = 

General Electric Company's Tube Avaliabie in © bet. 
Dawei | ie men ee, | Ce ELECTRONIC CHEMICAL CORP. 
tady 5, N. Y., has announced the avail- we today 813 Commenipew Ave. Jersey City 4, MH. J. 
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Only 
235‘ 


suggested 
net price 


Quick way to read the color code on any 
ceramic capacitor or resistor! 


Use 
Color 


this handy Centralab 
Code 


Caiculator 


Match the colors on this calculator with the colors on any 
ceramic capacitor or resistor coded in accordance with JAN 
or RETMA requirements. When you do, the information you're 
looking for shows up on the face of the calculator. There's 
temperature coefficient, capacity, and tolerance. 

That's certainly easier and surer than relying on memory, 
isn't it? And it's faster than measuring by instrument 

Get your Centralab Color Code Calculator from your 
Centralab distributor now. 


A DIVISION OF GLOBGE-UNION 
E. Keefe Avenue °* 


910F 


WORLD-FAMOUS HI-FI AMPLI- 
FIER WITH LATEST MODEL VM 
3-SPEED CHANGER 


Deluxe J-speed auto- 
matic record ployer 
with speoker cross over 
network for true high 
fidelity. 4 tube ampli- 
fier scientifically de- 
signed te reproduce 
from 20 to 20,000 
cycles. Automatic shut- 
off for amplifier when 
lest record has ployed 
Beautiful mehegany 
cabinet with luxurious 
woven grill. Dimen- 
i : 


PRICE! 
tions x 15%" 


: $7'9°0 


Write Dept.RNn-6 for FREE catalog. 


Nationally 
Advertised 
for $139.95 


CLOSE OUT 


STEVE-EL Electronics Corp. 


Lj teen ececceeeereseeeeesseeeeeeeeaeeeseeee senses eseeeeeeeeee sees 


inc. 
Milwaukee 1, Wisconsin 


7 
: New! Perfected! Low Cost! : 


PRINTED CIRCUIT 
ETCHED K | T S BEST 


WIRE METHOD 
Do as leading Radio, TV and Electronics manu- 
facturers do use PRINTED CIRCUITS for at! 
assemblies, replacements and experimental 
equipment! 
PRINTED CIRCUITS ARE BEST 
They eliminate hand wiring — reduce errors — 
aliow precision miniaturization — permit uni- 
form circuitry — assure constant, accurate 
duplication and repairs! 
NOTHING ELSE TO BUY! 

Our inexpensive Etched-Wire Kits contain: 
¢ Laminated Copper Boards (XXX-P) 
e Printed Circuit Connectors and Tube Sockets 
Copper Etching Materia! and instructions 
e Etch-resistant material for Circuit layouts 
© Eyelets and drill for connections 
e Scaled Layout Sheets for making your own 

or standard Printed Circuits 


NO.5 — BASIC WIT 


Contains a complete assortment of materials 
needed to make a variety of different Printed 
Circuits. Circuit Diagrams include 95 
Multimeter and l-tube Receiver, OY 54 


NO. 10 — SERVICEMAN & TECHNICIANS KIT 


Contains three times the material of Kit No. 5, 
with special Sockets, Connectors 
and double-faced Copper Boards, %!Y 9 

~ PRODUCT DESIGNERS KIT 


This special Kit enables the Manufacturer and 
Laboratory to make a pilot run of etched-wire 
Printed Circuits with his own staff and facili- 
ties. Contains all the latest information, 
materials and methods for adapting your prod- 
uct to mass production techniques. $25.00 

Detalied Catalog of essential Printed Circuit compo- 
nents packed in every Kit for accurate re-ordering! 
All Kits Guaranteed —Send Check or Money Order 


PRUITED CIRCUIT DIVISION . 
ECHNIQUES nc x 
35 SEL MONT STRELT~ CHGLEWOOS. #4 


ability of a new edition of its “Quick 
Selection Guide for Television Picture 
Tubes”, publication (ETD-1001A). 

The purpose of this new booklet is 
to help designers select a particular 
tube from the large number of types 
now on the market. It lists 205 tube 
types and for each of these the follow- 
ing information is listed: whether it is 
aluminized or not, external conductive 
coating capacitance, type of ion-trap 
magnet, face, dimensions, and style of 
anode terminal 


DAVOHM RESISTOR 
The Daven Electronic Sales Corp., 
191 Central Ave., Newark 4, N. J., is 
currently offering a new six-page bro- 
chure describing in detail its recently- 
announced “Davohm 850 
sistor 
The 
which 


Series re- 
unit is a metal 
predictable 
and 
brochure gives 


new film type 
accuracy 
production avail- 
full per- 
the '%-, 1-, and 
available only on 


combines 
with low cost 
ability. The 
formance details on 
2-watt sizes. It is 
letterhead request 


CATALOGUE SUPPLEMENT 

Newark Electric Company, 223 W. 
Madison St., Chicago 6, Il, has issued 
copies of its Supplement No. 60 cover- 
ing the latest releases for industry, ra- 
dio, TV, and high-fidelity applications. 

This compact 48-page booklet illus- 
trates and describes a wide variety of 
equipment and component parts. The 
material is completely indexed for 
ready reference 

Copies are available without charge 
upon written request to the company. 


TELEX DATA 

Telex, Inc., Telex Park, St. Paul 1, 
Minn., is now offering two new cata- 
logue sheets describing the advantages 
and applications of its miniature jack 
and plug combination and its new 
dynamic earphone 

The jack and plug combination, one- 
third the size of previous models, is 
designed to be used in computers, dic- 
tating machines, tape recorders, and 
miniature radios. The literature illus- 
trates and describes these applications 
and provides complete specifications. 
The two-color catalogue sheet on the 
earphone shows how the unit is worn 
and lists its uses from stenography to 
aviation 

Either or both of the data sheets are 
available on request from Dept. KP of 
the company at 1633 Eustis St 


INTERCHANGEABILITY GUIDE 

A new “quick answer” disc-type 
phonograph cartridge interchangeabil- 
ity guide is now being offered free to 
technicians and service dealers by 
Electro-Voice, Inc., of Buchanan, Mich. 

A turn of the wheel shows at a 
glance the correct E-V model to 
place any popular crystal or 
phono cartridge. Effective use of con- 
trasting colors makes the up-to-date 
information easy to read. A specifica- 
tion table shows the tracking force, 
frequency response, voltage output, ap- 
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re- 
ceramic 


plication rpm, needle number, and list i 
price of the E-V cartridges. 
The guide is only 6%" in diameter 
and is easy to carry on service calls 
either in the service coat 


pocket or 
in the tool and tube caddy. 


TRANSISTOR BOOKLET 
A new booklet, written especially for 
hams, has just been published by the | ee6¢ 


Electronics Division of Hydro-Aire, 

Inc 
Entitled “The Transistor and You,” 

the booklet will be distributed without 

charge through electronic jobbers that 

carry the firm's CQ-1 low-cost junction 

units designed for amateur applica- | 

tions. k ow 
The booklet contains instructions | ou n 

and circuit diagrams for a three-stage nless y —- 

transistorized regenerative radio re- U 

ceiver, low-cost broadcast receiver, dy- 

namic microphone preamp, radiophone 

monitor, electronic timer, relay con- | IT’S THE CHASSIS 

trol circuit, electronic time generator, 


audio oscillator, and field strength | 
meter. and NOT 
In addition to jobbers, the book is 


available from the company at 3000 | THE PICTURE TUBE 


Winona Ave., Burbank, Calif. —)O- 


- } That's At Fault! 
| When to Pull a Chassis ] 


(Continued from page 51) 


The PRECISION CR-30 cathode-ray tube checker is specifically de- 
signed to provide a fast, reliable test of the picture tube — the most 
expensive single component in a TV set! 


L 


There was a certain 10 e#fd. filter 
capacitor to ground in the a.v.c. leg. 
This filter sometimes develops a high The PRECISION CR-30 performance-tests electrostatic and magnetic 
leakage. In any other application there picture tubes (monochrome or color) for the all-important, picture- 
would be no difficulty. But in this spot, producing Beam-Current Intensity. 

it harms the sensitive a.v.c. voltage 
(See Fig. 3.) This, in turn, does not | The CR-30 incorpo- 
allow the video amplifier input to hold lt Is The Electron Beam rates additional special 


at a “must” level of six volts peak-to- “ity 

peak. That was the repair The filter (and not total cathode emission) toed Faanng pov overely 

was replaced with one of less leakage, Which Traces The Picture performance-evaluation 

and the picture cleaned right up of the CR tube, thereby 
The whole idea of our TV service On The Face Of The CR Tube permitting positive on- 

business is to fix TV sets satisfac- | 

torily, make the set owners happy, and swer to the question 

enjoy a profit for our efforts. If a de- “Is the trouble in the 

fective part is easily located and re- - 

placed, these TV service requirements a - 

can be met right in the aah How- | — TV Set? 

ever, if you run into hornet’s nest 

wiring or perplexing troubleshooting, SERIES CR-30: In hardwood, tapered, portable case, with hinged, removable 

the only sure way to do your job is to cover. 174 x 13% x 634". Complete with standard picture tube cable, Universal 

pull the chassis into the shop —h- CR tube test cable and instruction manual. 22 Ibs Net Price: $109.00 


Picture Tube or in the 


Fig. 3. An overloaded picture resulted 
from the leaky a.v.c. filter capacitor 


shown here. This was fixed in the shop. PRECISION Apparatus Company, Inc. 


70-31 84th STREET, GLENDALE 27, Lt. I., N.Y. 


Export Division: 458 Broadway, New York 13, U.S.A. Cables: Morhanex 
Canada, Atias Radio Corp., Ltd., 560 King Street W., Toronto 28 
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Receiving tube checkers were made for testing receiving tubes, and 
NO CABLE ADAPTER will enable them to do the job of the CR. 30 


Cable adapters only check for filament continuity, o degree of 
inter-element short, and a so-called emission test. for these limited 
applications, PRECISION offers a ruggedly-constructed adapter 
cable, Model PTA., Net Price $6.75, complete; for use with all 
present PRECISION tube testers. 


WOyte You con't afford to ques when you test the most expensive com- 
ponent of a TY set. Be sure — with the PRECISION CR-30. 
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COMPARE 


this performance! 


——— 
r FAIRCHILD 
220 
~ DIAMOND 
CARTRIDGE 


$ 37,50 


Fairchild’s 220 Series cartridge guaran- 
tees this distortion-free reproduction in 
the entire audible range! 


Just look at these frequency response 
curves of the Fairchild 220 and two other 
leading cartridges. See how Fairchild 
alone gives smooth, even reproduction 
~ completely uniform to 17,000 cycles 
with only slow roll-off beyond. This 
means no unnatural harshness, no distorted 
sound! With Fairchild, you have only 


the sound you were meant to hear! 


Litilititili 


j 


FAIRCHILD 220 


» Lil 


Commdge @ 


i 
Lt» 


CARTRIDGE A CARTRIDGE 


And, a 
pertect mate... 


260 Series 
Transcription 


Match your cartridge to the finest arm! Low- 
mass and resonance-free, Fairchild’s 280 
Transcription Arm allows the cartridge 
alone tw life all the tone color from your 
recordings. Superb precision balance and 
engineering assure perfect mid-groove track- 
ing, always. And, any standard cartridge 
plugs in easily—performs better—with this 


versatile Fairchild 280! g9@50 


2 RECORDING 
EQUIPMENT 


DENVER 
DX CONTEST 
WINNERS 


Hams receive their awards 
at gala banquet sponsored 
by RAPSCO in Denver, Colo. 


pony Products Sales Company was 
host at a gala banquet held recently 
in Denver to honor the winners of its 
first annual DX contest 

Hams within a radius of 250 miles 
of Denver were eligible to compete 
with judging based on QSL cards 
earned during the months of Septem- 
ber, October, and November of last 
year 

The top award went to Ed Wier, 
WHOEV of Denver who contacted over 
67 countries and earned 208 confirma- 
tions during the contest period. W. A. 
Wessel of Denver was second: R. V. 
Rosellini was third; T. D. Littlejohn 
was fourth, while Earl Cochran of Col- 
orado Springs was fifth. 

The first prize was “winner's choice” 
of a top ham receiver while the other 
prizes included ham gear donated by 
Harvey-Wells, Gonset, Thordarson- 
Meissner, Sonar, Wen, and Bliley. 
RAPSCO donated the award for the 
top prize 

The company plans to sponsor the 
contest annually to stimulate interest 
in amateur radio i) 


Ed Wier. WQ2OEV, of Denver was named win. 
ner with 208 confirmed contacts in 67 countries. 
He selected a Hallicrafters SX88 as prize. 


Glenn Brocker of RAPSCO presents second. 
place winner, Pete Wessel, WO]YW. his Gon- 
set “Bantam Beam” during the award dinner. 


R. V. Rosellini. WOSYA. b his pl re 
over his Harvey-Wells “Bandmaster V.F.O.” 
third prize in the Denver DX-ing contest. 


Claude Maer, Rocky Mountain ARRL director; Walter E. Nettles, owner of Denver's 
Radio Products Sales Co.; Bill Clyne, FCC engineer-in-charge, Denver; and first- 
prize winner, Ed Wier, at the award dinner held at Denver's Park Lane Hotel. 
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(Contmmued from page 60) 


techniques. It has gained much from this 
and now, in addition to being the best per 
lormance, is quite satisfying sonically. String 
tone is cleaner, less edgy, the brasses have 
more bite and percussion is better defined 
“Iberia” is a newer recording but is still no 
oungs This recording gained some no 
toriety as Toscanini was not satisfied with 
it and refused to OK it for quite a period 
Evidently his objection have been over 
come and the flaw rectified. Not the best 
sound in the world, it has generally clean 
strings, rather thick textured brass and 
woodwinds, fair percussion. The performance 
is gzood—a rather subdued one for a Tosca 
nini. His tempi are slower than most and 
in his striving for contrast the work loses a 
little of its spontaneity 

4 fine disc for the beginning hi-fi fan or 
for those who want the ultimate in per 
formance of “La Mer Curve was OK, as 
were surtaces 


HANDEL 

THE WATER MUSIC (COMPLETE) 
Boyd Neel Orchestra conducted by Boyd 
Neel. London LLI128. RIAA curve. 
Price $3.98. 

Hard on the heels of the excellent version 
by Hewitt on the Haydn Society label come 
this complete version of the “Water Musi 
by that old master of Handel, Boyd Neel 
The Hewitt was a good recording and an 
xcellent performance and it is a shame it 
must be superseded so quick! However 
there is no denying the authority of Boyd 
Neel. His performance is as deft and know! 
edgable here as his justly celebrated readings 
of Handel's “Concerto Grossi His tempi 
his handling of orchestral textures, and above 
all the classic grace with which he imbues 
the work, make this the preferred version 
The orchestra is also better than the Hewitt 
group. String tone is better, as is the phras 
ing The horn players are much superior 
with big solid tone Last, but not least, 
this is smoother, richer, more wide-range 
sound, with better balance and superior 
acoustics. Sounds like a triumph, right down 
the line, doesn't it? Well, it is, but if you 
have acquired the Haydn Society disc you 
need not feel too badly That is still an 
estimable recording 

If ou are going to add this work to your 
librar this disc will probably stand the 
test of time better than any other version 
No curve adjustment was needed. Moderate- 


het suriace 


STRAVINSKY 

L°HISTORIE DU SOLDAT 

OCTET FOR WIND INSTRUMENTS 

SYMPHONY OF WIND INSTRU- 

MENTS 
NorthWest German Radio Orchestra 
conducted by Igor Stravinsky. Colum- 
bia 5ML4964. NARTB (old) curve. 
Price $5.95. 

Now that L "Histoire ha been recorded 
almost half a dozen times, the master him 
eli takes a crack at the score Like many 
Stravinsky-conducted performances of his 
own works, this isn’t what it might seem to 
be. One can hardly question the authority 
ol interpretation et tor some reason other 
people seem to do a better job! Or at least 
the score sounds more listenable” in the 
hands of other conductor I can't pinpoint 
for you why thi hould be so except in 
isolated instance The tempi which Stra- 
vinsky employs in this work seem too fast 
as compared to other reading The work 


seems to lose cohesion and gives the impres 
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OVER '/2 MILLION 
WELLER SOLDERING GUNS 


Weller... first to design and patent a soldering gun 


Weller... first in performance and features 


Weller... first in value — models as low as $7.95 


WY ine ask your distributor for a demonstration 
ELECTRIC CORP. ‘"cicr 


THE NEW PROBE-SCOPE 


Graowescore > 


The smallest Oscilloscope on the 
market with a Cathode Ray Tube 
incorporated into a probe 


for quick trouble-shooting and 
wave-form analysis 


Mode! 
PO-1 


771% 


ron. n.¥.e 


Write for new 
catelog 


44-05 30th Ave Long Island City N.Y 


Become an 


Major in Electronics or Power 
BS Degree in 36 months 


Prepare now for a career 

as an electrical engineer or 
engineering technician — and take 
advantage of the many opportuni- 
ties in these expanding fields. 

You can save a year by optional 
year ‘round study. Previous military, 
academic, or practical training may 
be evaluated for advanced credit. 


Enter Radio and Television 
-— courses 12 to 18 months 


You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni- 
cian with Associate in Applied Science 
degree. Color television instruction is 
included in this program 


These technician courses may form 
the first third of the program leading 
to a degree in Electrical Engineering 
Twenty-one subjects in electronics, 
electronic engineering and electronic 
design are included in these courses 

Courses also offered: radio-televi- 
sion service (12 mos.); electrical serv- 
ice (6 mos.); general preparatory 
(3 mos.). 


Terms—July, September, January, April 
Paculty of specialists. 50,000 former stu- 
dents—annual enrolment from 48 
states, 23 foreign countries, Non-profit 
institution, 52nd year. Courses approved 
for veterans, Residence courses only. 
mS-6An 


MILWAUKEE 
SCHOOL OF ENGINEERING 


SRR RRR Re ey 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. AN-655, 1025 N. Milwaukee Street 
Milwaukee |, Wisconsin 
Bend FREE tihustrated hooklets 

C) Career in Electrical Pngineering, 
(CD Career in Radio-Television, 


I am interested in 
(name of course) 


Name Age... 
Address 


. one State 


If veteran, indicate date of diecharge 
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sion of being disjointed. However, this is 
only my opinion and you may like the work 
in its authentic garb 

Paradoxically, the “Octet for Wind In- 
struments” is infinitely better sounding here 
than in any previous version. Here Stravin- 
sky's rhythm gives the score new 
zest and life. The “Symphony” is a rarity 
and gets its premiere performance on LP 
Made some time ago with Stravinsky con 
ducting the Northwest German Radio Or- 
chestra, it employs a very large wind section 
(26 men) and is an amazing study in wind 
sonorities 

Soundwise 
“L’Histoire” is 
with fine 
bite in the proper 
brass and rich 
cussion lacks 
work is not a 
Vanguard effort 


sense ol 


the disc is variable The 
given a good clean recording 
string tone which does not lack 
and with bright 
sounding clarinet. The per- 
strength and generally the 
good sounding as the recent 

The “Octet” fares better 
and is quite clean and articulate The 
“Symphony” was made in 1951 in Germany 
a fact which is not difficult to discern. A 
few db bass boost helped the NARTB curve 


Good surtaces 


sections 


SAINT SAENS 

PIANO CONCERTO #2 

PIANO CONCERTO #5 
Pro Musica Symphony, Vienna, con- 
ducted by Hans Swarowsky with Orazio 
Frugoni, pianist. Vox PL8410. NARTB 
(old) curve. Price $5.95. 

\ good bargain here 
Saint Saens most interesting piano concerti 
as the Frugoni is an excellent 
technician difficulties of the scores 
are taken His tone is slightly 
hard and if this artist could get a little more 
warmth interpretations, he would 
to contend with. Soundwise the 
about the available of these 
works. Generally piano tone, on the 
glassy side at times, and string 
tone in the orchestral accompaniment. If 
you like rich sounding big-boned concerti in 
the grand romantic manner you will 
these No curve adjustment was necessary 
and surfaces were 


record with two of 
attractions 
and the 


with ease 


into hi 
be a talent 
disc is best 
good 


good brass 


enjoy 


outlet 


KODALY 

PSALMUS HUGARICUS 
London Philharmonic Choir and Orches- 
tra conducted by Georg Solti. 

THE PEACOCK (VARIATIONS) 
London Philharmonic Orchestra con- 
ducted by Georg Solti. London LL1020. 
RIAA curve. Price $3.98. 

This is the second version of the 
Hungaricus” 


“Psalmus 
on LP and is superior in every 
aspect to the Urania recording. If you are 
not familiar with this work and you like 
choral music, I urge you to listen—this is a 
thrilling work. Kodaly has 
a particular writing highly dra 
matic, very modern choral works 
as anyone heard his “Te Deum” 
or “Missa Tempore Belli” can 
testify. The score is heard in English on 
this disc and while this makes for intelli 
gence, it plays havoc with the 
choral textures 

Conductor Solti, who is 
name for himself in the London catalogue, 
is in his element here. He knows the idiom 
and he makes the most of it. His tempi are 
metronomically perfect, his balance is sensi- 
ble and his dynamic phrasing is expressive 
without being overblown. I give you fair 
warning, the fairly quiet in the 
opening measures, but soon the work asserts 
itself with a gigantic outpouring of choral 
sound, The dynamic range is quite astound 
ing. Soundwise this features superb choral 
articulation, clean strings, nice crisp brass 
and woodwinds and an excellent choral/ 
orchestral balance is maintained 


very large scale 
facility for 
listenable” 
who has 


Brevis in 


some ol 


making quite a 


score is 


‘STANDARD 


BRAND TUBES 


AT SENSIBLE PRICES 
Only the 5 Top-Quality Brands Shipped 


e tndividually boxed Only ist quality 

o Latest Dating « Standard ATMA Guarantee 

e Wo private tabe!, electrical or mechanical rejects. 
e Mo rebrands of rewashed ‘bargains 


Write for Free 1955 New Air-Mall Handy- 
Order Biank. 


« Liste ALL Popular TY & Radio Types 
e Makes Mail-Order 4 Pleasure 
$25.00 (with Remittance) 
Overnight Shipment 

SPECIAL-PURPOSE TUBES 
Write for our complete tisting on KMTG 
Special-Purpose and Crystal Diodes Wwe 

pes at excellent prices 


GLis8ds $5 
1°40 i2 


industrial, 
stock over 


eeeanere 


ene 
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i 
6 9004 5s 
VARI30 ANO OTHERS 
TWO-COLORED TVUGE CARTONS with 
Partitions Prevents Tube Greakage 
Gioses fed and Black Carton 
Box Availiabie Today! Minimum 
Quantity prices on request. Boxes F.0.8 
size 
Miniature 


new Safety 


(GAUG, GALS. ete.) 
66 , 6 te 
LARGE GT ete.) 
Lance G 5U46, 68666, etc.) 
NEW! Game tube cartons as 


t above, but in 
whe Same prices apply 


Specify white 


Glossy 


TUBE TESTING LABORATORY 
ra MA N RECE N AN 


R COMMERCIAL SPEL 


PP t 


BARRY ELECTRONICS CORP 


Amazing Conical Bargain 


2-BAY, 16-ELEMENT ARRAY 
With Hi-Band Adapters 
Sacw In 


ONLY $4.99 .59S"or"s 


ep- 
$6 30 each 
$13.50 carton 

ly f 


$1.95 set 


360° Super 
Directronic 
ELECTRONICALLY ROTATES 


1% ALL DIRECTIONS VHF- 
VHF CHANNELS 2-83 


NIVERSAI 
1 r model 
back if not 
ed 


ER REFLECTOR 


$ EACH IN 
ONLY 2% LOTS OF 6 
SINGLE 


LOTS $3.50 EACH 
This bi-gain UNF « or te 

only be offered t 

price for # short 
across UNF band 


ASK FOR NEW SPRING CATALOG 


National Electronics 


OF CLEVELAND 
THE HOUSE OF TV VALUES 
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The “Peacock Variations” has been re- 
corded previously by Antal Dorati and the 
Minneapolis Symphony and I find I prefer 
that reading to this effort. Solti’s reading is 
highly competent—a nicely paced, well in- 
tegrated job. However, he does not have 
the insight into the score that Dorati has 
and he tends to oversentimentalize. Good 
smooth sound here, but not on a par with 
the sharply focussed robust sound on the 
Dorati disc. All in all, this is a disc worth 
your attention. Curve was OK and surfaces 
were quiet 


RIEGCGER 

SYMPHONY #3 
Eastman Rochester Symphony Orchestra 
conducted by Howard Hanson. 

MENNIN 

SYMPHONY #3 
New York Philharmonic conducted by 
Dimitri Mitropoulos. Columbia 4ML4902, 
NARTB (old) curve. Price $4.98. 

If you are a lover of modern music you 
will find this disc particularly rewarding 
Two of America’s better composers give us 
their third symphonies, and furnish some 
interesting contrasts. Riegger’s work is un 
abashedly atonal! and is, I think, one of the 
best examples of this type of writing to 
come from our country. Richly scored, the 
best passages occur in the tremendous pas 
sacaglia and fugue with which the symphony 
concludes. Mennin’s work is more conven- 
tional, but is nonetheless interesting. His 
use of strings is sure-handed and logical and 
is a far cry from the tactics of most of his 
contemporaries. Like most modern works, 
these lend themselves very well to hi-fi 
sound and Columbia has done one of its 
best jobs in capturing the excitement of 
brass and percussion. Both are quite wide 
range and have good dynamics. Acoustics 
could have been improved—a little on the 
dry side and somewhat cramped The 
NARTB curve did not need adjustment 


RACHMANINOFF 

PIANO CONCERTO #2 
St. Louis Symphony Orchestra conduct- 
ed by Vladimir Golschmann with Leonard 
Pennario, pianist. Capitol P8302. RIAA 
eurve. Price $4.98. 

This is the 13th version of this work on 
LP and one of the best. Young Leonard 
Pennario does his usual competent job here 
but indulges in a few mannerisms and some 
tempo-tampering that keeps it out of the 
definitive bracket. However, I will say this, 
not since the old Rubenstein reading has 
anyone captured the essentially lyric and 
romantic qualities of the work as well as 
Mr. Pennario. Soundwise this is about the 
most hi-fi available. The piano is clean and 
sharply defined, if a little hard-toned at 
times. The strings are quite smooth, the 
brass is particularly sonorous and woodwind 
sound is very “live’ The poor 
which have marred other recordings of the 
St. Louis group are not in evidence here. A 
nicely balanced sound prevails throughout 
A good recording for fledgling hi-fanatics or 
those who want to modernize their libraries 
Curve did not need a Very quiet 
surlaces 


acoustics 


djustment 


SIBELIUS 

SYMPHONY #2 
NBC Symphony Orchestra conducted by 
Leopold Stokowski. Victor LM1854. 
RIAA curve. Price $3.98. 

Sibelius recordings will be coming 
and fast throughout this year as tribute is 
paid him on the occasion of his 90th birth 
day. This is the 10th version of his most 
popular y mphony to appear and as far as 
I am concerned, they can stop right here 
Bo this has everything. Stokowski's per 
formance is many times at with 
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thick 


variance 


Immortalizing 
the 
instrument... 


For the “Instrument of the Immortals” 

and all great instruments and there 
are now magnetic recording tapes of matching 
They are Soundcraft Tapes, 
by leading 
Tapes alone combine: 


vores 


uality created 
4 ) 


recording engineers, Soundcraft 


@ Constant depth oxide for uniform middie- and low- 
frequency response 

@ Micro-Polished® coating, a patented Soundcraft 
Process that climinates unnecessary head wear 
and gives uniform high-frequency responsc right 
from the start 

@ Pre~<oated adhesive applicd directly to base firmly 
anchors oxide, No flaking, no cracking 

@ Surface-ubrication on both sides! No 
chatter, no squeal 


friction, no 


@ Chemical balance throughout to prevent cupping, 
curling, peeling, chipping 

@ Uniform output of 
reel-to-reel 


+i db. within a reel, > yy ab 


THE 


Build 
your own 


PRE- 
AMPLIFIER! 


Mail coupon below for free article 
“Pre-Amp with Presence” by 
C. G. MeProud, Audio Magazine— 
together with other pre-amplifier 
circuits featuring the outstanding 


enalex 
Zi29 


lowest hum, lowest noise, high- 
gain input Pentode on the market. 


About the Z729... 


® Total hum vol 
tesimal.. . actually 
1.6 microvolts, 

© Expressly designed for use 
as first stage of high gain 
amplifier or tape recorder. 

© Internal shield completely 
surrounds tube elements. 

© Fits standard 9 pin minia- 
ture socket. 


Quality Endorsed Product of the 
British Industries Group. 
| Bittish fndustries Corp. Dept. NID 4 
164 Duane St., New York 18, N. Y. 


"lease send Circuit Design and 
literature on the 7729 
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SOUNDCRAFT TAPES FOR EVERY PURPOSE 
Soundcraft Red Diamond Tape (or high-fidelity 


Soundcraft Professional Tepe for radio. TV 
and recording studios Splice-free up to 2400 feet. Stand- 
ard of protessional hub 


Soundcraft LireTime®™® Tape for pricciess record 
ings. For rigorous use. For perfect program timing. A 
third as strong as steel. Store it anywhere. Guaranteed 
for a litetwme 


Get the Soundcraft Recording Tape you need 
today. Your dealer has it, 


REEVES 


SOUNDCRAFT 


corp. Dept. ué, 
10 £. S2nd S$t., N. Y. 22, N.Y. 
POR EVERY SOUND REASON 


WORLD’S FINEST TAPES... YET THEY COST NO MORE 


rie 6/00 & 
FLYBACK & YOKE 
TESTER KIT 


Checks olf fybecks & yokes 
instantly—in or out of set! 


© Detects even | shorted turn! 

© Exclesive seperate calibration tor 
air & iron-core Aybacks for accurate 
testing of all types. 

+ Tests continuity of coils, speakers, 
twitches, etc. 

*lerge 44” meter, 3 colored soles. 

«Complete with easy tastrections, 

* Compect, rugged, smartly styled. 


sven bo 94 ks ot oe fy ot oe a6 
Prices 9% higher oo West Coast 


ELECTRONIC IMSTRUMAENT CO., Inc. 
64 Withers Street, Brooktyn, M. Y. 
o- 


FACTORY OUTLET 


MILLION TUBES 


70%..90” OFF 


© Same Day Service © Full Year Guar- 
antee @ All Tubes Individually Boxed 
© 400 Type Always In Stock @ For 


Quality, 


Rad-Tel 


Type 
183G6T 
1X2A 
5U4G 
5Y3GT 


73¢ 
68¢ 
55¢ 
37¢ 
90¢ 
Sée 
42¢ 
4be 


47¢ 


Price 


erformance, Dependability. 


WRITE DEPT. RN-6 FOR FREE 
TUBE and PARTS CATALOG 
LISTING OVER 400 TUBE TYPES 


Individually Boxed, Famous Make 


Speakers at Super Savings 


E.D. Square 
£.0. Round 


4” Dynamic— 3000 Ohms 
6” Dynamic—2500 Ohms 
8” —1700 Ohms. £.0 

6”-—2500 Ohms. E.D 

10° Dynamic—1700 Ohms. 
10° Dynamic—2500 Ohms 
12° Dynamic—2500 Ohms 
12° Dynamic—1700 Ohms 


ED 
Eo 
- 


Round 
Round 
Round 
Round 


$199 *: - 99: 


SELENIUM RECTIFIERS 


Famous Makes 
Each 
65 DC. Ma. SSe 
75 Ma. 66¢ 
100 IX’ Ma. 76¢@ 
10 It’. Ma jhe 
TERMS: A 256% deposit 
belanee COD 
house 
OROERS UNDER $5.00-——$1.00 
CHARGE. Aubject to 


PLEASE: Send full remittance 
end seve COLD charges! 


Rad-Tel 


im 
™ 
x 
m™ 
1" 
™ 


At Lowest Prices 


Ma, t 
Ma, t 
Ma. ft 
Ma | 
Ma. | 
Ma. I 


mmpany all orders 
All shipments FOR Irvingten ware 


HANDLING 


Allow for postage 


TUBE 
CO 


the score, but he makes of the work a 
vivid, exciting, warmly human experience 
There will be howls from the purists, but I 
think the work benefits by Mr. Stokowski’s 
accentuated dynamics and rich expression 

The sound is one of the finest things to 
come {rom Victor in some time. The strings 
are virtually edgeless, the brass is brilliant 
and weighty, the percussion super-articulate 
and of great impact. The trumpets in the 
finale are really something to hear in their 
triumphant outpouring. Some remarkable 
sound textures in the contrabassi. Dynamic 
and frequency range are very wide and dis- 
tortion is practically nonexistent, even in the 
inner grooves. Unreservedly recommended 
to you 


LISZT 

HUNGARIAN RHAPSODY #2 
MASSENET 

PRELUDE AND LA NUIT DE NOEL 

(FROM “WERTHER” ) 

L’Orchestra de la Societe des Concerts 
du Conservatoire de Paris conducted by 
Albert Wolff. London LD9171. RIAA 
eurve. Price $2.98. 

The Massenet pieces on this disc we can 
dismiss with the comment that they are 
well played and recorded. The prize here is 
an absolutely incredible performance of the 
“Hungarian Rhapsody”. I never thought I 
would enjoy hearing this ancient creaking 
warhorse again, but the performance of 
Wolff and the wonderful sound has changed 
all that! Everything about this is big—the 
reading is vast, expansive, a hugely propor- 
tioned sonic edifice conducted at a much 
slower pace than might be thought judicious 
Wolff gets away with it by maintaining a 
miraculous balance which keeps the work 
from becoming turgid. The sound is def- 
initely “big hali”—that elusive quality that 
gives massive weight to the lower strings 
and brass. A very homogeneous sound, but 
still one that does not suffer from loss of 
detail. Percussion is notable for its sharply 
focused impact. Dynamic range is excep- 
tional, as is the frequency response. If you 
have a good system, especially one that 
can handle the bass, then this will be a 
great record for impressing friends. No curve 
adjustment was necessary 


BRITTEN 
SINFONIA DA REQUIEM 
DIVERSIONS ON A THEME FOR 
PIANO AND ORCHESTRA 
London Symphony Orchestra and Dan- 
ish State Radio Orchestra conducted by 
Benjamin Britten with Julius Katchen 
pianist. London LL1123. RIAA curve. 
Price $3.98. 


In spite of the Italianate name, the “Sin- 
fonia da Requiem” was actually composed 
as a tribute to the 2600th anniversary of the 
Emperor's dynasty in Japan! Let me hasten 
to add, however, that the music is not pro- 
grammatic in content, so don’t expect to 
hear the sound of the samisen! The work 
has an interesting history. The content was 
actually approved by the Japanese govern- 
ment, but was rejected on religious grounds 
as insulting to the Emperor. Be that as it 
may, this is an interesting work, and is, as 
the title implies, a somber dark-hued piece 
Britten's extraordinary faculty for orchestra- 
tion shows up to advantage in the brilliant 
scherzo and the tremendous emotion of the 
finale 

The “Diversions for Piano” are 
of the more light-hearted, witty type of 
thing that we have come to associate with 
this composer. Katchen is his usual brilliant 
self in this work, and he handles the many 
complex passages with easy grace. This 
work is a bonanza for the hi-fi fan, as there 
are many percussives used as well as the 
piano being used in a percussive sense. The 


typical 


FM *13°° 
iN YOUR CAR 
PLUG IN TUNERS 
* 88 TO 108 MC MUSIC $13.9 
unm SERVICES D>D>DDBD——_£, 
SEMI FIXED TUNING 
® 1100170 MC POLICE AIRCRAFT, ETC. 


© 30-50 MC POLICE, FIRE, CIVIL 
DEFENSE 


ity Frequency Desired 
s Tuning Types Avollable 


12-WATT 
MOBILE PA 
AMPLIFIER 
hg catenste compen snd Sevate it vot o> 


plifier for 6 and/or 12 volts. 2 inputs, one mike, 
one phono. 2 output connections. 6 volt mode! 


list $89.95 
WRITE FOR LITERATURE 


KUHN ELECTRONICS 


7LENWOOD CINCINNATI 17 


110V, AC POWER SUPPLY 
FOR ANY 274-N RECEIVER 


a * plus it ite ie rear of your 

RECEI any model 

Bountehe bie yf black metal 

case, with ALL parts and dia- 

grams. Simple and easy to build 

in «@ jiffy. Delivers 24 volts plus B voitage. No 

wiring changes to be made. Designed especially 
for the 274-N receiver. Only $86.96. 


Filament trans. for 274N receivers. Pri 
60 cy. AC. Sec. 24V @ .6A 
at . ‘ 


i 


110V, 
An excellent buy 
$1.95 ca 


SPLINED TUNING KNOB 
FOR 274N RECEIVERS 


An exclusive O-R 
factured for us. Fits BC-455 
iC-454 and other 274N re 
ceivers. This is a really hard 
to-obtain item. Only. .89¢ ea 


OFFENBACH-REIMUS 
1564 Market Street, San Francisco, Calif. 


item manu 


USED RECORDING TAPE (PLASTIC BASE) 


ATTENTION: Radio 
Stations 
calculators 


7"-——1200 Set 
5° 
4"— 300 foot 


-29 for 3°-— 150 foot 


we will buy or ex- 
chenge your present 1 mil mylar or plastic tapes. 


~_ eee ee ee ree ae 
USED “MYLAR” TAPE (1 Mil) 


900 #. (5° reel) ‘ 
1800 #. (7” reel)....2.99 


New empty plastic reels in 
boxes for easy tabeling. 3” 
i@e; 4” 22e 5” 24e; 
Professional reel (2'.” 

ea. EMPTY 


ce: 4 5 7” Se ea 
10%” Aluminum Reel $2.24 
Send for new Price List. ‘Tape 


Recording’ magazine and back 
a\ailable 


lssue 


COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N.W. Washington 9, D0. C. 


Fo TELEVISION bom 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 


| Television Servicing | 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MD. 
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“Requiem” has some good tympani sound 
in the opening passages along with excellent 
string tone and some stirring brass sound 
If your musical appetites are somewhat 
jaded, this disc might be just the thing 
Try it! 


ANTHEIL 

BALLET MECHANIQUE 
BRANT 

SIGNS AND ALARMS 

GALAXY 2000 
Columbia 4ML4956. 
curve. Price $4.98. 

Well, boys, they don't 
than this! Positively the dawgondest 
tion of noise ever recorded. Why, compared 
to this, Varese’s “lonization” is almost ba 
roque, The “Ballet Mechanique” was the 
avant garde work of the early twenties and 
caused as much of a riot as “Le Sacre” at its 
premiere performance. It is not hard to 
realize that the work was probably written 
with tongue in cheek, for hearing it now 
impresses one only with its posturing. There 
will probably be many who like this for its 
hi-fi content. I freely admit that in addition 
to liking music I ha¥Ve a predilection for ex 
citing hi-fi sound. But I am not so “wild 
eyed” that I can enjoy listening to noise at 
the expense of musk No matter how 
mindedly I approach this score, I can’t see it 
As for sound, you have snare drums, tym 
pani, bass drum, tam-tam, cymbals, etc., etc., 
etc., even the employment of the 
an airplane propeller. As far as it goes, ‘tis 
good recording. Transients are generally clean 
and dynamics are quite wide. The works on 
the flip side are sonic trifles that sound like 
background music for B-grade movies 
But don't let me frighten away—could 
be you might like thi ort of thing. It’s your 
and nerves—so ahead! Give 
this platter a whirl! 
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WALTON 

PORTSMOUTH POINT OVERTURE 

SIESTA 

SCAPINO 

WISE VIRGINS BALLET (BACH) 
London Philharmonic Orchestra con- 
ducted by Sir Adrian Boult. London 
LL1165. RIAA curve. Price $3.98. 

This is a perfectly wonderful disc. The 
music is interesting, the sound is among the 
best London has ever recorded, and the play 
ing of the orchestra and conducting is of a 
very high order. You can practically smell 
the sea thé sailormen dancing the 
“Portsmouth Point.” The 
score is not programmatic, but 
Walton has nonetheless drawn us a pretty 
vivid and graphic picture of a bustling water 
front. The music is very gay and spritely and 
should appeal to most hi-fi fans 

The other works are interesting, each in its 
own way, and the “Wise Virgins” here re 
ceives the best sound and best performance on 
records. Once again this is “big hall” sound, 
and one of the most ssful of this breed 
extant. The brass is formidable in its clarity 
and weight, the high strings clean and sweet 
and the celli and contrabassi ultra-sonorous 
Superb woodwind intonation in the “Wise 
Virgins.” Great, robust percussion, especially 
the bass drum in the “Portsmouth Point.’ 
Sir Adrian keeps all his forces on their toes 
and elicits some fabulous playing from his 
men, especially the brass players. Very low 
distortion throughout the disc and dynamics 
which are startling. It is not hard to predict 
that this disc will become a highly regarded 
demonsration record. Curve was better with 
a slight bass boost and surfaces of my copy 
were quict 

No tape this 
batch is due to arrive 
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MOBILE-RADIO RIGS NEED MAINTENANCE 


You can have a specialized, high-paying business in this 


fast-growing field—on contract terms! Send for booklet ‘HOW 
TO MAKE MONEY IN MOBILE-RADIO MAINTENANCE” 


LAMPKIN METERS are the preferred test equipment! 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 


Heterodyne type. Range 0.1 to 500 MC, 
oll channels. Pinpoint VHF CW signel 
source. Weight 13 Ibs. Width 13°. Price 
$220 00 net 


*70% increase lost year 
per FCC Annval Report 


LAMPKIN LABORATORIES, INC 


MEM 


ENT 


TUBE LOCATIONS PLUS 
ALL THESE FEATURES: 


TV FIELD SERVICE MANUAL WITH TUBE 
LOCATIONS, VOLUME 4 


A complete TV tube locat 
book plu all 
valuable teatures: for cach model 
a table of more trouble 
symptoms, showing tubes to check 
parts to check, adjustments to make 
(held and shop) on horizontal 
oscillators, tuner oscillators, AGS ntrols, pi 
ture tubes' Explanations of 40 ¢ t 
found troubles, with picture tube 
illustrate cach one! Drawings of 
preset controls and tuner stringing, tube 
complement, key voltages hlament wir 
ing years (starting with 1947) of TV receiwer 
production in each volume! Special bonus: each 
ss spiral bound book and it 
slays Open tor casier use 


VOLUME 4 
(just published) covers: GE, Hallicrafiers 
man; cat. 155-4; only $2.40 


VOLUME 3 


Emerson, Fada; cat. 4155-3 


VOLUME 2 
Capehart, CBS-¢ 
#i55-2; only 


VOLUME 1 
covert: Admiral, Affiliated Retailers ( Arione) 
Aimcete (AMC), Air King, Air Marshall, Allied 
Purchasing, Andrea, Arvin, Antomati ‘at 
#155; only $2.10 


ORDER TODAY! 
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I Enclosed is $ 
1 TY FIELD SERVICE MANUALS 
Overt. ' O vor. 2 2 vou 


Send books checked, 


3 0) vou. 4 


§ Picture sooxs ()voi.! Dvoi.2 () vou. 3 


Rider books ore sold by ports jobbers and book 
if YOUR dealer doesn't hove these books, mall this coupon te ws! 


1 JOHN F. RIDER PUBLISHER, INC.. 


LAMPKIN 205-A FM 
MODULATION METER 


indicates FM voice deviation, + 25 KC 
Tunes 25-500 MC. in one bend Has 
speoker, output tosy te 
carry. Weight Width 12”. Price 
$240.00 net 


oscilloscope 
13 Ibs 


'aalausiaeiaeieteatontententententestentententesteaee 


LAMPKIN LABORATORIES, INC 
MFM Division, Bradenton, Floride 


At no obligation to me, please send 


) Free booklet 
Nome 
Address. 


a a 


DOES YOUR TROUBLE- 
SHOOTING FOR YOU! 


PICTURE BOOK OF TV TROUBLES, VOL. 3 
(Video I-F & Video Amplifier Circuits) 


Here's the only book ewer devoted 
exclusively to Video 1-F and Video 
Amplifter circuits’ Rider's expert 
lab staff tells you wbout smarty dil 
ferent troubles found in these cir 
all based on actual trouble 
shooting done right im the Rider 

describe these troubles, they show you 
picture tube pattern illustrations 
and right next to each one, you see the ab 
norma wavelorms they got while checking key 
points the same waveforms you'd see on 
your sope screen if youd done the checking ' 
And heres « very special feature: the lew 5 
pages of the book form « handy pull-out section 
that shows you exactly what the RIGHT wave 
form should look like! It takes just seconds to 
compare any ‘abnormal’ wavelorm in the book 
with ts normal’ version shown on this pull 
out. There's no theory—no “‘maybe's this 
series tells and shows you how to diagnose TV 
receiver troubles by picture and wavelorm ob 
servation—-how to do that servicing job faster, 
better, easier! Order today! 

VOLUME 3 
(just published) Video LF & Video Amplifier 
Crrcuts; Cat, 2168-43; paper bound; only $1.80 

VOLUME 2 
(Vertical Sweep Deflection Corcuits) cat, 8168-2; 
paper bound; only $1.80 

VOLUME | 
(Herszcontal APC-Owdlater Corcuits) cat 
paper bound; only $1.45 
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‘FREE! lO CERAMIC! 
COIL FORMS WITH ! 
EVERY ORDERONREQUEST!! 


AN /APN4 Loren set enuency range 1700-2000 KC 
complete with 1b0n/ APN4 indieator, ROB /APN4 re 
colver, oryetal er 4 plugs. Complete $ 

with Inetruetion Book rand New 


24-HOUR TIME CLOCK SWITCH 
90% DISCOUNT! 


HEAVY OVTY SANGAMO mapomancean: 
gM vee! cycles ip te Go ane 


Conu 

’ how house lights, 
lone, Gua anteed 
(Deelere rite for quantity diseounts 
%" PIPE GIZE SOLENOID VALVE 18-24 VDOC 
Samps. New, Ea $2.95 
Taanevonmen m6 V 60 eyeles to 24 ¥., 

1A. for aheove eotonsia ‘4 many other uses.  06¢ 
st.enium orl ” VAC mex 2A, full 
weve. For shove wansformer & rf $1 08 


$45.00 HI-Fi HEADSET AT $7.95 
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ENDORSED BY THOUSANDS! 


The Inet Code Teacher lit- 
eretiy takes the place of an operator: 
instructor and enebies to 
learn and meter code without fur. 
ther 7 of successful operstore heave 
“eequtred the code’ with the Inetructograph Syetem 
Write today tor convenient rentel end purchase plane 


INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


OR those who are taking the time to 

review developments in all activities 
at the consumer level, one thing stands 
out crystal clear—-we are in the midst 
of a shifting, changing retail economy 
that will have a marked influence on 
the future of all businesses that serve 
the public directly. This, of course, will 
include the business of servicing tele- 
vision, radios, and other 
equipment in the home.+ 

When you start a business, 
mediately become a part of a vast eco- 
nomic machine that can either propel 
you into the situation known as a “suc- 
cessful business operation,” or it can 
grind you into nothingness as just an- 
other figure in the statistics of business 
failures. There are some elements in 
the operation of your business that you 
control; there are other elements that 
are completely outside of your control. 
Your success or failure will be deter- 
mined by your ability to properly han- 
die the elements that are under your 
control and your sagacity in guiding 
your business with the changing eco- 
nomic pattern. The one requires a good 
knowledge of the best management 
practices in your type of business, and 
the other requires frequent objective, 
realistic appraisals of the changing 
business scene. 


electronic 


you im- 


Fair Trading 

Harry B. Price, Jr., dynamic presi- 
dent of NARDA (National Appliance 
and Radio Dealers Association), passed 
along some sound advice to radio- 
appliance dealers in a recent talk in 
San Francisco. “The war is on,” he 
said. “At the manufacturers’ level it 
is to be competitive or die. At the dis- 
tributors’ level, it's justify your exist- 
ence or close up. And at the dealer 
level we must recognize the change 
and adjust to it 

“I do not think there 
tute for integrity in any business,” he 
continued. “You must operate at an 
established retail price. All customers, 
regardiess of race, creed, color, or 
privilege, should pay the same price in 
your store, The doing away with list 
prices isn’t shocking. Retailers who 
have been selling below list did away 
with list prices a long time ago. We 
must all understand this—-neither you, 
your distributor, nor your manufac- 


is any substi- 


turer establishes the ultimate selling 
price of our products. The public de- 
termines the price it will pay. Decide 
how you will adapt yourself to a 
changing market. There never will be 
a substitute for integrity, value, or 
service, but if someone develops a 
more economical way to deliver all 
three—-watch out! It is a human short- 
coming to resist change. However, 
failure to recognize sound progress 
can relegate one to failure.” 

Dealers who have been deeply con- 
cerned about the growing competition 
from discount houses will now have to 
face up to the realities of a changing 
pattern of distribution. The recom- 
mendation by the U. S. Attorney Gen- 
eral’s committee that all fair trade 
legislation should be scrapped may 
spur the repeal of the laws that have 
made fair trade price fixing legal. 

These developments are of special 
significance to the service industry be- 
cause radio-appliance dealers who have 
been most successful in combatting 
the discount houses in their areas have 
constantly stressed the fact that con 
sistently good service on the products 
they sell has been a vital factor in 
successfully meeting the competition 
of the “low price-no service” outlets 
We are knocking on the door of a new 
era of tremendous expansion in the 
electronics industry—the era of color 
television. It would not be surprising 
if the engineering ingenuity that has 
sparked so many phenomenal develop- 
ments in the electronics industry will 
find a solution to the cost factor in the 
production of color TV and so get 
color television rolling before the end 
of this year. Most certainly, a great 
deal of engineering research is at work 
on this problem of color television cost 
with an eye on the national political 
conventions and subsequent presiden- 
tial campaigns that will be underway 
within a year. The set manufacturing 
industry will throw all of its resources 
into the production and sale of color 
TV sets to take full advantage of the 
natural sales opportunity this quad- 
rennial political campaign will provide 

Competent, efficient service will be a 
prime factor in the sale of color TV 
sets at all times. Who will handle the 
bulk of this service will depend on the 
people who buy the sets 


RADIO & TELEVISION NEWS 


Buyer preference for service on a 
product normally is for the dealer 
from whom the product is purchased 
This is natural, of for the pur- 
has initially shown his confi- 
dence in the dealer by buying the mer- 
chandise from him. He feels that the 
dealer's organization will take a spe- 
cial interest in the device since they 
sold it and that they know best how 
to keep it in good operating condition 
thei association with 
that made it 
that the retailer 
department, the av- 
buyer's preferenc 
for 
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nesses going. In many cases, the total 
saving at the supermarket is less than 
the cost of the transportation to get 
there, but families flock to them in 
preference to the nearby, small, inde- 
pendent grocers. 

Of course, these immense supermar- 
kets are show-places; they long ago 
outgrew the grocery, meats, and vege- 
tables aspects of their business and 
now display and sell products that 
been bread-and-butter items in 
drug and hardware stores and novelty 
shops. The average American con- 
sumer likes drama and excitement and 
is always on the prowl for something 
different. The supermarket is giving it 
to them. Time was when a goodly seg- 
meni cf the American public took a 
keen delight in looking for small shops 
where they could buy something dif- 
ferent from the run-of-the-mill items 
the large stores. These 


services are still in existence—al- 
though gradually diminishing in num- 
bers—-as the public gradually bows to 
standardization of the things they 
wear, eat, and live with. 

These are definitely trends in the 
living and buying habits of the public, 
and they affect independent servicing 
and retail businesses equally as much 
as the independent grocers and drug- 
gists. On the face of it, these trends 
seem to portray a rather gloomy pic- 
ture for the future of the independent 
electronic service dealer. They appear 
to indicate that as an important busi- 
ness entity, independent servicing will 
follow the path of the independent 
grocers who have steadily lost ground 
to better organized and merchandis- 
ing-minded competition. 

However, there is no reason why in- 
dependent service should permit other 
industry elements to trample it and 
take over the work it has done so well. 
To hold its ground, the first thing the 
service industry must acknowledge and 
accept is that the “rugged individual- 
ist” no longer has the place he once 
had in the economic pattern of our 
country. This is the age of coopera- 
tion among men working in a common 
cause. It is an age when competitors 
must learn to work together for their 
common good and pool their resources 
to provide the force behind their ac- 
tivities that will offset the power and 
effectiveness of big competition. 

The second thing independent serv- 
ice must acknowledge and accept is 
that it must assume the responsibility 
for financing its bids for acceptance 
and power. No other element of the 
industry is going to hand independent 
service a wad of dough and say “Here's 
the money to sell your know-how and 
facilities to the American public.” If 
that job is accomplished it must be 
financed primarily by the concerns 
that make up the legitimate, inde- 
pendent service industry. 

The third important factor that in- 
dependent service must accept is that 
threats will not deter competition from 
either dealers, distributors, or set 
manufacturers. The paramount factor 
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will be—who can do the job most effi- 
ciently at the least cost? 

It is a well-known fact that no other 
type of organization can handle elec- 
tronic service as efficiently and effec- 
tively as a well-managed, competently- 
staffed, independent service company. 
Such a company is geared to the busi- 
ness and consumer individualities in 
the area where it operates. Manage- 
ment is direct and positive. It is able 
to shift promotional emphasis swiftly 
from product to product as the occa- 
sion demands. It is always a profit- 
able venture for the owner-manager 
and a dependable place of employment 
for its regular staff of employees. 

There are literally thousands of in- 
dependent service shops of various 
sizes whose owners now have the 
know-how and experience to expand 
their facilities and organizations to 
take care of the increased service load 
that color television will bring. This is 
a truism about locally owned and 
managed independent service com- 
panies that must be sold to the public 
on a national scale. The selling job 
that is necessary is much too big and 
expensive for a single company or even 
a strong local or state association to 
do for itself. It can be accomplished 
by the combined efforts of the major- 
ity of the full-time service businesses 
in all sections of the country who will 
benefit from the public acceptance 
that a well-designed and ingeniously 
promoted national campaign would 
bring about. 

As an example of what national co- 
operation can do for independent deal- 
ers and retailers, take a look at the 
strength and dominance of the inde- 
pendent hardware dealers in their 
field. Their segment of. retailing has 
been least affected by the trend toward 
mass distribution through chain stores 
and super retailing outlets 

The independent hardware dealers 
have been able to hold their position 
because of the strength, power, and 
dynamic nature of their national asso- 
ciation—The Independent Hardware 
Dealers Association. This organization 
is able to match and even excel the 
promotional power of big combines 
One graphic illustration is the two- 
page ad in color that the IHDA ran in 
Life magazine recently to support the 
local promotions of its members in 
every section of the country 

Another example of cooperative ac- 
tion among competitors to increase 
the efficiency of their individual busi- 
nesses and reduce some of their op- 
erating costs is a plan for centralized 
warehousing and one-service delivery 
now being considered by members of 
the National Retail Dry Goods Asso- 
ciation. Under this plan, area mer- 
chants would give up their individual 
bulk warehouses and substitute cen- 
tral warehousing for all area mem- 
bers. They would also abandon their 
individual delivery operations and han- 
die this function through a centralized 
delivery agency. 

In our own industry, the National 
Appliance and Radio-TV Dealers Asso- 
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shop owners and technicians in their 
area and urging set owners to ask to 
see the qualification card of any tech- 
nician they call to service a set. 

Dozens of other service associations 
in various parts of the country are 
using equally good promotions to he'!p 
set owners identify ethically operated, 
cormpetent service shops and techni- 
cians 

These cooperative programs are ac- 
complishing excellent results in their 
areas, but they would be much more 
effective if they were supported by a 
national program that would enable 
the set owner to identify the depend- 
able, competent shops regardless of 
where he may live i) 
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Later production models of the new TV 
turret tuner. described in the article by 
Walter Buchsbaum on page 42 of the 
April 1955 issue. have incorporated some 
changes. The u.h.t. crystal is no longer 
mounted on the tuner chassis, under the 
trapdoor and, therefore, the clips are no 
longer on the chassis. The crystal is now 
mounted onto the u.h.f. strip directly. On 
the “T” series tuners, the crystal is con- 
nected to the number | terminal and the 
numbers $3 and 11! terminals are no longer 
used for this purpose. 

We neglected to mention in the article 
that only the 21 mc. tuners use a 6)6 
mixer-oscillator tube. One of the tubes 
used on the 41 mc. tuner is the 6AT8, 
which does not require neutralization at 
41 mc. besides its other advantages as 
stated in the article. Standard Coil tuners 
using the 41 mc. if. band employ u.h.t. 
strips on which single conversion takes 
place directly from u.h.t. to Lf. 


. . . 


Two errors in the diagram of the scin- 
tillation counter (Fig. 2. page 36 of the 
April 1955 issue) have been brought to 
our attention. Capacitor C, should be 
connected in parallel with PL,; %& other 
words, the righthand 
terminal of C, should 
be connected to the 
top end of R, rather 
than the bottom end. 

Also. the wiring of 
swi'ch S,, should be 
as indicated in the 
diagram (left) rather 
than as shown in the 
original schematic. 
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Write 


230 To Tisv “AUTOFORMERS 


trates, #o0 
TRA sow 
Mode! TPA1O00 / 1000Ww ed 
Mode Trancos 2000W 2 
$100 Order Take ose” Dise 
Money Gack Guarantee 


Prices subject to Change 
Without Notice 
Phone Rector 2-6245 


RADIO & TELEVISION NEWS 


The ONLY Way You Can Get 


an KP (‘apacitor is to Specify 


Why? 
Because Only Mallory Makes 
KP Capacitors 


They were introduced by Mallory. For over 15 
years they have set the standard of quality and 
performance in the industry. And they are avail- 
able only from Mallory. 


Imitations are available, of course, but they aren't 
FP’s...and they won't have this combination 


of features that are exclusively Mallory 


When you ask for 


@ 85°C construction 
FP Capacitors... ® Ability to handle high ripple currents 


be sure you get gw Well suited for voltage doubler circuits 


@ Ideal for use with selenium rectifiers 
Mallory, not an 
@ Genuine fabricated plate anode 


imitation. 


@ Corrosive impurities held to less than 


7 parts in 10 million 
@ Long shelf lif 
@ Long service life 
@ Fast, twist prong mounting 


@ Standardized can size 


MALLorY 


CAPACITORS + CONTROLS «+ VIBRATORS + SWITCHES « RESISTORS 
RECTIFIERS *« POWER SUPPLIES « CONVERTERS + MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO. iInc., INDIANAPOLIS 6, INDIANA | 


